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An INTERTEC” Publication 


Introducing Our 
High-Performance 
Compact. 


Decibel’s New AutoTRUNK” and AutoQ9OOPAGE™ Are Now Available. 


Now you can have all the power of a full-sized combiner in a very small package. Introducing AuloTRUNK, 
the newest autotune trunking combiner from Decibel Products. With AutoTRUNK, you gel the power handling 
you need in the most compact autotune combiner on the market 

Auto TRUNK is frequency agile, with low loss performance using proven technology. With 150 watts per 
channel power capability and frequency spacing down to 150 KHz, no other aulotune combiner can match it. 
On-site performance analysis and maintenance data are standard, and with the optional Sentry unit, the 
microprocessor-controlled AuloTRUNK offers intelligent communications features remotely, with menu-selectable 
alarm parameters. 

AuloTRUNK is the latest in Decibel’s family of sophisticated products, which also includes autotune combiners 
for paging, known for frequency agility and the ability to accommodate mulli- 


frequency transmitters in demanding paging environments. To find out more Ae Baik ae 
: ‘ ‘ A ‘allas, 
about Decibel’s autotune combiners call 1-800-676-5342, or find us on the GRoce Order Hotline 1.800.676-5342 
,,_ Internet at http: //www.allentele.com. And let us introduce you Order FAX 1-800-229-4706 
PT] Ltest Mefeserd ; ppt 214-631-0310 
1809001 o our latest high-performance compact. FAX 214.631.4706 


Alblivigions ol ATG aia compliant evith ISO 900 | shancdeecls Your Wireless Connection.” 
Visit us at IWCE, Booth #1427. Circle (1) on Fast Fact Card 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place * El Monte, California 91731-2294 
Telephone: (818) 442-0782 « Toll-Free: 800-877-1771 
Fax: (818) 444-1342 * FaxBack: (818) 444-2017 / 800-274-2017 


Visit us at IWCE, Booth #1729-31. 
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The new Vega Model TC 560 
Trunking Console gives you all the 
features and benefits you’ve wished 
for ... at a low cost. It provides 
remote control operation of Kenwood 
TK 931, TK 940 and Midland 
trunked radios via remote adaptor 
over two wire voice grade circuits 
using modular connections. 

The stylish console features a 
vacuum flourescent alpha-numeric 
display panel for easy viewing in all 
light conditions, and easy to operate 
soft-touch keypad for telephone 
access and special signaling 
functions. The keyboard allows date 
and time setting, level setting and 
command self-test. 

Other system features include: 

e Standard/selective intercom 
capability with parallel 
remote operation 

e Easy programming via a 
standard PC 

e Automatic power-up self 
testing for reliability 

e Alert tone for signaling and 
level setting 

e Three year warranty 

Contact us today to get all the 

details on how this exciting new 
console can make your job easier! 


ontents 


On the cover: An antenna monitor measures 
forward and reflected power levels on transmit 
antennas, evaluates receive antennas and calcu- 
lates VSWR for both. See Robert Koelzer’s ar- 
ticle on page 10. 
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10 Exploit the power of 
VSWR measurements 
Robert Koetzer 

VSWR measurement lets system 
operators stay on top of base sta- 
tion antenna performance. 
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heavy equipment 

Donald E. Koehler 

These examples of installation 
methods will help you install 
radios in construction vehicles. 


Paging technology: Flex, 
ERMES paging codes 
Lynne Stewart 

Part 3—ERMES takes Europe, 
and Motorola’s Flex takes the 
rest of the world in the contest to 
roll out a faster paging protocol. 


IWCE preview/guide 
Use our pull-out map and 
exhibitor list as an exhibit hall 
and symposia guide. 


Powering the new wave 
of wireless networks 
Nelson E. Stevens 

With “wireless energy,” net- 
work planners have greater 
versatility in site selection. 


The FCC’s 800MHz 
auction: Why it won’t 
work 

Robert H. Schwaninger Jr. 
Flaws in the FCC’s plan will 
defeat efforts to auction eco- 
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protection 
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indicate how well a down con- 
ductor works—or doesn’t. 
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Introducing the 
i aeiamalanen SCe0-500 


The Hottest New Advancement 


in Digital Voice Security \ 
y 
¢ 


pw 


. 


Transcrypt 
International's 
Phoenix SC20- 
500 begins a new 
age in digital radio 
security. The Phoenix e 
utilizes the latest in voice 
technology to deliver one of 
the highest levels of mobile 
radio security available. 
By incorporating Digital 
Signal Processing, the 
Phoenix scrambles digitized 
voice audio to provide 
protection against virtually all 
unwanted listeners. 

The Phoenix also adapts to cross- 
platform systems. This enables it to be 


installed 

within the 

structure of 
many of the 


> % 
2 world's most popular 
ry radios. With this high 
; ) degree of flexibility, the 
? 


Phoenix offers the most cost- 
effective method of incor- 
porating digital privacy 
into an existing radio 

3 system. Additional key 
» _ features, such as superior 


FT 
A audio quality and late 
entry capability make the 
r Phoenix the most comprehen- 


Py 


sive solution to mobile radio 
privacy. 


) 


1-800-823-8039 


4800 NW Ist Street * Lincoln, NE 68521 
800-228-0226 © 402-474-4800 © Pax 402-474-4858 
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New trade association: Small Business in Telecommunications 


You can't win if you dow't try. 


Owners of small telecommunications 
businesses have been underestimating 
their market strength, says Robert H. 
Schwaninger Jr., a partner with Dennis C. 
Brown in the Washington, DC-based law 
firm of Brown and Schwaninger and our 
regulatory consultant and columnist, 

Ata March 1-2 meeting in St. Louis 
attended by 75 telecommunications busi- 
ness owners, Schwaninger invited them 
to join a new trade association. Small 
Business in Telecommunications (SBT). 
dedicated to representing small business 
before the FCC, Congress and federal 
courts. “Small business is being told the 
big lie” he said. “Don't try. You can't 
win.” In reality, he explained, “You can't 
win if you don't wy.” 

SBT formed quickly, moving on March 2 
to assemble an | l-member board of direc- 
tors and to hold an election for a chairman 
by mid-March. Small businesses are threat- 
ened by certain FCC decisions that 
Schwaninger said ignore the agency's own 
rules and regulations and federal law, “The 
fact is that small business can combine to 
achieve victories before the FCC, in the 
courts and in the halls of Congress.” he said. 

Small business has been put in a posi- 
tion of sounding too much like a whiner 
and challenger to change. rather than as 
the messenger of common sense. equily. 
fairness and the protector of the free mar- 
ket, Schwaninger asserted. “When an in- 
dustry segment stops forwarding its 
agenda, it becomes vulnerable to having 
its agenda and opportunities shaped by 
others.” he said. 

To shape it political and regulatory en- 
vironment in which small telecommuni- 


cations businesses thrive. Schwaninger 
told the audience, small business must ac- 
complish the following: 

O Organize effectively. 

O Become adequately informed. 

O Focus on realistic goals. 
Become politically active. 
Become empowered. 
Maintain commitment and vigilance. 


noo 


800MHz is a beginning 

Schwaninger sees the regulatory pro- 
ceedings involving specialized mobile ra- 
dio (SMR) and enhanced SMR (ESMR) 
telecommunications systems as only one 
battleground in the conflict between small 
and large businesses. Although there are 
exceptions in the form of regional sys- 
tems, most SMR systems provide radio 
communications service to local areas. 
Most ESMR systems are intended by cur- 
rent and prospective builders to provide 
regional and national wireless services, 
such as cellular telephone, paging, mes- 
saging and personal communications ser- 
vices (PCS). 

Two tasks lay before small businesses 
with respect to 800MHz systems. 

> The first task is to show that pending 


regulation will not work to the benefit of 


the American public. One example is the 
auctioning of spectrum for economic area 
(EA) licenses that conflict with existing 
SMR systems throughout the country 
(See “The FCC’s 800MHz Auction: Why 
It Won't Work” on page 82.) If held. these 
auctions can be expected to prevent any 
further expansion of small telecommuni- 
cations businesses with 800MHz SMR 
systems. 

Challenges to the FCC auction plan in- 

clude the following: 
O that the commission's rules do not 
mect its Congressional mandate requiring 
a demonstration of opportunity for small 
business, women and minorities. 

D that the commission’s system con- 
struction and channel use requirements 
would provide opportunities for extended 
warehousing of spectrum. 

D that the commission has not demon- 
strated that more than a small. discreet 
group of operators are positioned to ever 
gain licenses and to construct and operate 
the EA-based systems, including the pro- 
vision of service form systems using con- 
tiguous spectrum, 

O that the commission has not demon- 
strated its legal authority to engage in 
auctions for the stated purposes, 

pm The second task is to recover chan- 
nels assigned for ESMR use for reassign- 


ment by the application process. For ex- 
ample. licenses for thousands of channels 
held by the largest ESMR operator were 
granted under a waiver issued March 14. 
1991. The waiver spells out a five-year 
construction period. after which the li- 
censes are to expire. Brown and 
Schwaninger has filed a Petition for Spe- 
cial Relief asking the FCC to prevent the 
ESMR operator from continuing to hold 
authorizations for unconstructed stations 
beyond March 14. 1996. 

If auctions of the type proposed by the 
FCC (covering economic areas) would be 
held, recovery of these channels would 
allow small businesses a better opportu- 
nity to bid for EA licenses. The current 
warehousing of unconstructed channels by 
ESMR operators would make it difficult 
in some cases and impossible in most 
others for small businesses to bid. 

Additional efforts to recover channels 
may be undertaken. For example, a peti- 
tion might be filed asking the FCC to set 
aside certain ESMR channel grants be- 
cause the original applications, many of 
which seem to have been hastily prepared. 
did not meet FCC requirements. 

Another challenge may be based on 
evidence offered that in-house counsel to 
one of the ESMR companies may have 
committed perjury and may have at- 
tempted to induce others to commit per- 
jury in statements submitted to the FCC 
in a finder’s preference case. The com- 
mission thus far has ignored the matter, 
but a hearing could result in the loss of all 
of the ESMR’s licenses, freeing thousands 
of channels, 


Future regulations 
If the FCC's current plans for 8300MHz 
SMRs are successfully implemented, 
there might be little to prevent the agency 
from using a similar blueprint for the 
other land mobile frequency bands and 
for other services, such as paging. Partici- 
pation in SBT represents a good opportu- 
nity for two-way radio dealers, communi- 
cations service resellers. and operators of 
small paging and SMR systems to protect 
their current interests and to secure a fu- 
ture in the telecommunications industry. 
For the present. SBT shares offices with 
Brown and Schwaninger, and can be 
reached at 1835 K St. NW. Suite 650, 
Washington, DC 20006: tel. 202-223- 
8728: fax 202-659-0071. The association 
will be represented at the International 
Wireless Communications Expo in Las 
Vegas, NV, April 24-26. 
—Don Bishop 
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The new Motorola R-2670 
with secure test capability. 


Big news! The new R-2670 Communications System = 
gd . Analyzer with SECURENET™ is now available for 
> shipping! Bigger news yet: The R-2670 replaces our 
R-2000 series units and is the only test platform 
available that supports Motorola DES, DES-XL, DVP, 
DVP-XL and DVI-XL encryption algorithms! 


Designed with encode and decode testing capability, 
the R-2670 also provides total testing parameters for 
Motorola SECURENET™ radios, including MTS2000™, 

. SABER™, EXPO™, SYNTOR™, SPECTRA™ — and it 
can accept customer or test keys for encryption. 
In addition, the R-2670 can perform Bit Error Rate 
(BER) testing. 

To arrange a demo or for additional information 
on the Motorola R-2670 with SECURENET™, call 
Communication Test Equipment today at 800-505-TEST. 
Or FAX at 818-365-5742, Dept. 439. Priced from $18,900 
US. (list). 
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alendar 


April 

24~-26—International Wireless Communications Expo, co-sponsored 
by Mobile Radio Technology, Las Vegas Convention Center, Las Ve- 
gas. Contact: 800-828-0420. 

28-May 1—Vehicular Technology Conference, sponsored by IEEE Ve- 
hicular Technology Society,Westin Peachtree Hotel, Adanta. Contact: 
Wendy Rochelle, 908-562-3870; Fax 908-981-1769. 


May 


14-17—PCIA Spring Government Conference, sponsored by the Per- 
sonal Communications Industry Association, Washington Hilton, 
Washington, DC, Contact: Nancy Palleschi, 202-467-4770. 


29-31—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto. Contact: 613-233-4888. 


June 

16~20—UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Marriott Hotel and Bartle Hall 
Convention and Civic Center, Kansas City, MO. Contact: 202-872- 
0030. 


24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 
Center, Dallas. Contact: 202-326-7300. 


July 

11-13—Communications Expo/Show of the Americas, Miami, FL. 
Contact: 305-229-9992. 

14-17—Forestry-Conservation Communications Association annual 
conference, Howard Johnson Plaza Hotel, Madison, WI. Contact: Tom 
Tuttle, 608-246-7998. 
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August 

11-15—International Association of Public-Safety Communications 
Officials (APCO) National Conference, San Antonio, TX. Contact: 
800-949-2726. 


September 

19-21—Personal Communications Showcase, sponsored by the Per- 
sonal Communications Industry Association, Moscone Convention 
Center, San Francisco, Contact: 800-326-8638. 


October 


30—-Noy. I—WirelessWorld Conference and Exposition, sponsored by 
Cellular Business and Mobile Radio Technology magazines, Orange 
County Convention/Civic Center, Orlando, FL. Contact: Susan Link, 
913-967-1969. 


November 


22—Radio Club of America, Communications Symposium, 87th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-681 |. 


18-19—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
Intercontinental Hotel, Miami. Contact: 202-331-7773. 


1997 


April 

22-24— International Wireless Communications Expo, co-sponsored 
by Mobile Radio Technology, Las Vegas Sands Convention Center, 
Las Vegas. Contact: 800-828-0420. 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
Cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11R-RA 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx7%"W x 9% "D) or the SL-11R (2% "Hx 7“Wx9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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Circle (7) on Fast Fact Card 


8 


echnically speaking 


Selecting the proper base station antenna—Part 2 


By Harold Kinley, C.E.T. 


Last month, the most important electri- 
cal specifications of base station antennas 
were discussed, This month we will look 
at some of the mechanical specifications 
and then get down to choosing the best 
antenna to suit the requirements of vari- 
ous situations. 


Mechanical considerations 

There are some important mechanical 
considerations that should be taken into 
account when selecting a base station an- 
tenna. Lateral thrust, bending moment and 
torque are some of the more important 
factors. 

& Lateral thrust — Lateral thrust is 
side force exerted upon an antenna by the 
wind. (See Figure | below). Lateral thrust 
is dependent on the equivalent flat plate 
area of the antenna and upon the wind 
velocity. The greater the equivalent flat 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg. SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase, Write to 204 Tanglewylde Drive. 
Spartanburg, SC 29301, 


Figure 1. Wind acting on the antenna will pro- 
duce lateral thrust. The degree of lateral thrust 
depends on the equivalent flat area of the 
antenna and the wind velocity. 


plate area or the greater the wind veloc- 
ity, the greater the lateral thrust exerted 
on the antenna. Generally, a wind veloc- 
ity of 100mph is taken as the reference. 
At 100mph, the lateral thrust exerted on 
an antenna is taken as 40 pounds per 
square foot (40psf or 40Ibs/ft?), The for- 
mula for determining the lateral thrust is 

F = kAV? 
where 

F = force of lateral thrust in pounds 
per square foot 

k = wind correction factor (generally 
taken to be 0.004) 

A = equivalent flat plate area 

V = wind velocity in miles per hour. 

By substituting the reference wind ve- 
locity of 100mph acting upon an area of 
Ift? into the formula, we find the lateral 
thrust to be 

0.004 xX I X 100? = 40lbs/fv. 

Thus, if an antenna has an equivalent 
flat plate area of 2ft*, then the lateral 
thrust is 2 X 40 = 80]bs of lateral thrust. 

p> Bending moment — Lateral thrust 
produces a force, called bending moment, 
on the antenna support. This specification is 
usually given for the point at the top mount- 
ing clamp as shown in Figure 2 below. 

p Torque — In Figure 3 at the right, a 
side-mounted antenna “catches” the wind, 
and as a result of the lateral thrust exerted 
on the antenna, a twisting force, or torque, 
is exerted on the tower. To reduce the 


POINT OF SEVERE 
BENDING MOMENT 
CAUSED BY 
LATERAL THRUST 


Figure 2. A high degree of lateral thrust caused 
by strong wind causes a severe bending mo- 
ment at the top antenna mounting clamp. This 
stress is also transferred to the tower. 


Figure 3. Wind acting on a side-mounted an- 
tenna applies a twisting force, referred to as 
torque, on the tower. Torque can be reduced 
by installing special torque resistors on the 
tower to serve as tie points for the guys. 


torque exerted on a tower, special forque 
resistors are used, Basically, a torque 
resistor is just a horizontal extension 
mounted to the tower to provide guy 
points further from the center of the 
tower. This allows the guys to overcome 
the torque produced by the wind similar to 
the way that a simple lever provides more 
leverage the further it is from the fulcrum. 

> Ice loading — The effects of ice load- 
ing on a lower are caused by more than 
just the weight of the ice. Buildup around 
the antenna increases the surface area of 
the antenna, thus increasing its wind resis- 
tance. To illustrate, a round antenna rod 
2ft long with a 1" diameter has an equiva- 
lent flat plate area of 24 X 7/4. = 16in*. If 
the same antenna rod were covered by 42" 
of ice, the diameter would become 2", thus 
doubling the equivalent flat area of the 
antenna rod and thereby doubling the lat- 
eral thrust on the antenna. The */2 correc- 
tion factor is used in the above calculation 
because round surfaces are considered to 
have wind resistance equivalent to */: that 
of a flat surface. 


Other considerations 

Service area and possible interference 
also must be considered in choosing the 
proper base station antenna. 

> Service area — Before choosing the 


(continued on page 90) 
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Eliminate one of life’s 
annoy g ups and downs 
with just a few turns. 


om Up and down. Up and down. What an 
— annoying exercise. And that’s just the begin- 
Hy ning. Consider dropped calls. Less than ideal 
reception, Annoyances all. 
Upgrade. 
With just a few 
turns, install 


improved perfor- 
mance. A Tuf 
Duck® antenna 
from Centurion. 
What an inge- 
nious way to add 
better reception 
to your conver- 
sations, even on 
: the fringe. And 
with this quick, easy change, there are fewer 
dropped calls, too. 

But wait, there’s more. When you buy 
a Tuf Duck antenna from an authorized 
Centurion dealer or distributor, you will 
receive a handy tool so you can make the 
upgrade in seconds. 

Pull up the antenna and call 800-228-4563 
for the name of the dealer or distributor nearest 
you. 


Lincoin, Nebraska 68501 
800-228-4563 

In Nebraska (402) 467-4491 
FAX (402) 467-4528 
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Exploit the power 
of VSWR measurements 


VSWR measurement, one of the most basic measures of RF system 
performance, lets system operators stay on top of base station antenna 
performance without leaving the office and can predict impending failures. 


By Robert Koelzer 


The current explosion of personal com- 
munications services (PCS) brings with it a 
raft of new measurements geared toward 
evaluating various elements of system per- 
formance. The testing of communications 
protocols gets the most recognition, al- 


though the accurate measurement of for- 
ward and reflected power and voltage stand- 
ing wave ratio (VSWR) continue to be ba- 
sic determinants of RF system performance. 

VSWR is perhaps the simplest qualifier 
of system health, and it can yield important 
information about whether or not that health 
is deteriorating. Surpnsingly, system opera- 
tors sometimes assume that because there 


Photo 1, The model 72000 antenna monitor measures forward and reflected power levels on trans- 
mit antennas, evaluates receive antennas and calculates VSWR for both. By selecting the VSWR/ 
PowerMeter menu item (see insets), the user can move quickly from sensor to sensor when making 
measurements. A true RMS power meter registers multi-signal complex modulation for cellular and 
SMR signals. 


have been no complaints about a particular 
cell in a cellular system or a particular sec- 
tor of an SMR system, no periodic VSWR 
measurements need to be made. However, 
ignoring this simple performance diagnos- 
tic can have costly consequences. 
Fortunately, it has become quite simple 
to perform VSWR measurements on a 
regular basis and to send the resulting data 
to a remote location on either a dial-up 
line or via a wireless telemetry system. 


The test environment 

Nearly every land mobile, cellular or PCS 
system uses multiple transmit and receive 
antennas. Each one is responsible for blan- 
keling a sector of the desired coverage area. 
Many systems have six transmit and six 
receive antennas, and some even more. 

Monitoring the VSWR of the transmis- 
sion chain from the transmitter and re- 
ceiver through the transmission line and 
connectors to these antennas can be ex- 
tremely helpful. VSWR is the ratio of 
power that is sent forward to the antenna to 
the amount of that power that is reflected 
back toward the transmitter because of 
standing waves on the transmission line 
and the terminating load, the antenna. 

As VSWR increases, transmitted power 
decreases to the point at which no power 
is radiated. Beyond the obvious degrada- 
tion of system performance caused by a 
high VSWR, the condition places an in- 
creased burden on transmitter components 
because the mismatch presented is well 
beyond the optimum. 

This scenario applies equally, yet less 
obviously, to the receive side of the system, 
where performance degrades rapidly as 


Koelzer is product line manager, wireless/cellu- 
lar products, at Loral Microwave-Narda, 
Hauppauge, NY. The company manufactures the 
Continuous Antenna Monitoring System (CATS) 
72000 Series VSWR/Power Monitor described 
in the article. 
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Yes, it's true! Good things DO come in small 
packages...especially at RELM Communications. RELM'‘s 
F new line of radios include some of the most compact mobile 
ae - and portable radios available. These radios feature a wide 
variety of power and feature combinations to-meet virtually 
every application, And, best of all, these small packages carry 
small prices; too! 


Bey Series: Mobiles: (above) 
40 watts:power VHB (150-174 MHz) 
25 watts power UHF (450-482 MHz) 
+. 16099) channel capability with Sean 
£ Boiltin CTCss & DCS 
2) Extremely easy, user friendly operation 


o Senes) Mobiles: (above) 
40:-watts power VHF (150-174 MHz) 
25 watts power UHE (450-482 MHz) 
4 6 channel capability with pre-set squelch 
/ BuiltimCTCss, DCS & Two Tone Sequential: = 


- 
LAMPLK 


PT Series Portables: (above) 

& § watts power VHF (150-174 MHz) 
4.watts power UHF (450-512 MHz) 
5 watts: power Low Band (36-46 MHz): 

~ 6channel capability without scan 

& Built-in CTCSS, DCS: & Two Tone Sequential— 
Great for Talk-Back Paging applications 


W HS Series Portable? ilett) 
4 watts power UHE (450-482’MHz) (482-512 MHz} 
S.watts power VHF (148-174 MHz) 
16 or 32 channel capability with scan. 
Built-in CICSS and a full function keypad ‘for 
DIME encode / decode and programmable ANE 
Easy to to use with new, more comfortable crongnte shape 


OF 7707: Records Street 


Indianapolis, IN 46226 
“1-800-821-2900 


3101 29'Ave. = 
= : Vernon, BCoV ITIAZ-: 
SRNR) EA TEERA AN: ADAGE COMPANY (OD4545-21502 "= 
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VSWR increases. Most often, the primary 
concern in the receive link is receiver sensi- 
tivity and a low LNA (low-noise ampli- 
fier) noise figure. Of course, a poor an- 
tenna feed circuit with a high VSWR com- 
pletely negates the best LNA noise figure. 

The consequences of a high VSWR con- 
dition are most obvious to the users of the 
system. In cellular service, calls are dropped, 
reception is poor and overall performance is 
unacceptable in the cell (or section of cell) 


covered by the base station antenna with 
the high VSWR. Performance degradation 
is most noticeable as a lack of coverage in 
some areas, as poor reception and. in the 
worst cases, as nearly complete disruption 
of communication or as a dropped cell. 
Perhaps more onerous is the possibility 
of gradual degradation from an extremely 
low (favorable) VSWR at the time of in- 
stallation to an extremely high VSWR over 
a long time. There are many potential 


SONIC OFFERS. 
COMPANY SOL 
to all your customer 
* Headsets 

¢ Ear microphones 


COMPANIES ?? 
Superior QUALITY, S) 
VALUE ... Three go 
should ... SWITCH TO: 


Environment Headsets 


cle/Auto Racing Headsets 


New Ipswich, 


Tel: 603-878-1944 
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causes for this condition, including dam- 
age at the time of installation, weathering, 
corrosion, vandalism and storm damage. 

As competition for consumer and busi- 
ness communications dollars increases, a 
poor-performing RF transmission system 
causes a crescendo of complaints and fi- 
nally a search for alternative communica- 
tions providers. All for the lack of mea- 
suring a basic RF performance parameter. 


If it ain’t broke.... 

In an ideal world, every system operator 
would have the time and resources to take 
RF system performance into account and 
to conduct periodic checks of VSWR to 
ensure optimum system behavior. 

However, this has been difficult to do, 
because sweeps of antenna performance 
over the full system bandwidth require 
skilled technicians and expensive analytic 
equipment. In addition, traffic must be 
disrupted while measurements are made, 
and the collected data must be compiled 
manually and presented to RF engineers 
for review. As a result, these measure- 
ments have been made infrequently, and 
sometimes not at all. 

Because many base stations are in re- 
mote, even severe environments, it is a 
Tare occasion when someone volunteers to 
journey to a base station simply to make a 
measurement on a system that “appears to 
be working OK.” 

On arriving, technician is faced with 
making measurements on each transmis- 
sion line, one by one, and recording the 
data manually. This can take a long time 
on a large, multi-sectored system. [t can 
also require taking the system down to 
install a calibrated, dual-directional cou- 
pler with high directivity as the power 
sampling port. 

In addition, making VSWR measure- 
ments on the receive section requires in- 
jecting a signal onto the line, which, if 
done manually, shuts down that sector 
until the measurement is made, which in 
turn halts communication in that sector 
while the test set-up is being installed and 
the receive antenna feed measurement is 
being made. 

Finally, a single measurement such as 
this is of questionable value, because 
transmission line conditions can change 
the moment the technician goes “back 
down the mountain.” Multiple measure- 
ments over time are required to produce 
enough data to generate a history of VSWR 
performance. It is this trend information 
that is the most powerful exploitation of 
VSWR as a system evaluation tool. 


Continuous monitoring 
The only cost-effective, useful way to 


A Better Choice in LTR’ 


FOKNG: EPA AA  --- °° °° °° °°». MGBE £F-s200 


PE Elk: # = Connect Systems Inc 


available early '96 


TRUNKING REPEATER/INTERCONNECT MANAGER 


MODEL LT-4900 


PROGRAMMING 


> CONNECT SYSTEMS INC 


available mid '96 


No other LTR® controllers offer the immense features and low cost of 
our Dispatch, and Dispatch/Interconnect panels. 
Important standard features such as the front panel LCD display which shows User ID, 
Repeater Status, Diagnostics and more are simply not available in competing brands. 


ALL LT-4200 DISPATCH FEATURES. 
LINE 1 End to end (E/E). 


FRONT PANEL LCD. 
REMOVABLE FRONT PANEL Lets you access all 


adjustments without removing from the rack 

or interrupting service. 

FULLY LTR® COMPATIBLE Operates seamlessly 

with brands E, U, T or Z. 

VALIDATOR will also validate non CSI controllers. 
BILLING Accumulates usage time per user ID. 

CSI BUS Allows you to program or download any 
LT-4200 / LT-4900 on your system through any 
individual panel. 

FRONT AND REAR RS-232 PORTS Allows connection 
of an external MODEM, local PC or laptop. Allows 
local/remote programming, downloading and 
monitoring your system. 

MORSE STATION ID. 

UPGRADABLE TO LT-4900 Just add the interconnect 
board, LT-4900 cabinet and firmware. 


AND MORE 


LINE 2 E/E, DID or, E&M user configurable. 
E/E and DID can operate in same panel. 
FRONT PANEL LCD Shows phone number 
dialed, user ID, repeater status, etc. 

FULL OR HALF DUPLEX per user ID. 
COMPANDER per user ID. 

BUILT IN -48V TALK BATTERY. 
REGENERATED DTMF OR PULSE DIAL. 

TOLL RESTRICT & OVERRIDES. 

INTER SITE NETWORKING. 


MODEM 1200 / 2400 baud (built-in). 

MF SIGNALLING. 

CSIBASE see below. 

VOICE PROMPTS Up to 7 messages. 

CALL DETAIL RECORDS Stores details of 6000 


phone call transactions. 


CSIBASE is a powerful application for your PC which allows you to program, download and manage your 

and . All programmed data for each repeater at each site is stored and can be 
viewed or modified off line and then quickly entered into the appropriate repeater(s) with a single call. 
Convenient programming and help windows guide and prompt as you set up your system. 


Call Ray Dashner toll free at 
In Canada: Cartel 800-663-0070 
Eastcom 800-263-2323 


today for the complete story! 


® Connect Systems Inc. 


2259 Portola Rd. Phone (805) 642-7184 


Ventura, CA. 93003 FAX (805) 642-7271 
CSL is a registered trademark of Connect Systems Inc. 
LYR is a registered trademark of EF. Johnson Co. Circle (11) on Fast Fact Card 
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Table 1—The 72000 series cell site VSWA/power monitor. 


Number of S@NSOFS ........cccceseecssnee As-many as 12 (1 to 6, re- 
ceive; 1-to 6, transmit} 


TRANSMIT SENSORS 
Frequency range 
Input power levels 
Forward power 6mW to 6OOW 
Reflected power ....../......... «ses 150mW to 150W. 
Measurement accuracy 
Forward or reflected power..... 


800MHz to S900MHz* 


+0.30B at:25°C, +0.5dB-at 
50°C 


RECEIVE SENSORS ae 
“Frequency range 824MHz to: 849MHz 
Insertion loss .....:. -. 0.2dB maximum: 

Main line VSWR ocisieccsectecer. LESS than 1.12 
Test signal power tevel voce TOMW maximum — 

- VSWA measurement range 07:1 to 102 ibs 

VSWR pale , 

Tote. Pisnreceatnncaibeioes 


IG 2! 4 
Saha keuscen ono ers 
Computer interface . 


seiy b0,400B; 0. o8dB. 
v1 $0,150B, ~0.1008. 

sno +0.300B; =0:20: 

«oe 10,5008, -0.500B) 


9,600bps 
Temperature TANGO Wecreveiccccccsccenan O°C to +50°C 
RE CONNGCHOIS soecssscsccesss jareenee TYp@ N female 


"GSM model (72566G) covers 9835MHz to 965MHz 


make VSWR measurements pay off is to 
perform them with a system in place at 


~~. RIS-232D (9-pin D connector) 
“Data TAC ve sscseecsyercreeess Wieeari keasves Variable from egbbps to 


each base station or cell site. 
Results can be transmitted 
to a remote point (via a 
modem and telephone line 
or a microwave link), or to 
a local point (either a note- 
book computer for immedi- 
ate analysis, or to a work- 
station for later retrieval and 
analysis). 

One product, a continu- 
ous antenna monitoring 
system VSWR/power 
monitor, provides this 
type of functionality while 
providing complete char- 
acterization of the trans- 
mission path on both 
transmit and receive an- 
tennas without operator 
intervention, 

The in-line system si- 
multaneously monitors the 
forward and_ reflected 
power of the transmit an- 
tennas and determines the 
VSWR of the antenna feed 
circuit. The information 


gathered by the system can be communi- 
cated from the cell site or base station to 


the operations center for analysis, and pre- 
set alarms can be set to alert system opera- 
tors that an out-of-limit condition has oc- 
curred. In addition, receive antenna status 
is determined without degradation of sys- 
tem performance. 

One model of the system also has on- 
board storage of up to six months of daily 
receive antenna sweeps and transmit power 
measurements. It includes Windows-based 
CELLPRO Plus software that allows a 
trend analysis to be conducted, and it has 
many other functions such as alarm func- 
tions, accurate transmitter power measure- 
ment and passive receive antenna fre- 
quency plots. 

The monitoring system operates at 
standard cellular and land mobile fre- 
quencies. On the transmitter side, the sys- 
tem can monitor power levels as high as 
600W average and 7kW peak, with 
+0.5dB measurement accuracy from 0°C 
to +50°C. (See Table | at the left). Even 
more significant, at room temperature, 
the worst-case accuracy is =0.3dB. Each 
model provides more than 30dB of dy- 
namic range for transmit power measure- 
ment in three ranges of maximum power 
(SOW, 200W and 600W). Models are 
available to meet AMPS, NAMPS, 


priority, 


Cadex 


“We had a lot of battery problems 
in the past. Radio communication 
was touch-and-go at best. 
Now with Cadex, our battery 
fleet runs at a 90% capacity 
threshold and the batteries hold 
through any emergency.” 
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CADEX 7000 
Programmable 
Battery Analyzer 


CADEX ELECTRONICS INC. 


CALL: 1-800-565-5228 FAX: (604) 451-7991 


New CELIlite’ 


Antenna from 
Celwave: 
Slim, Tam, 


Powerful, 


and Perfect 


for PCS 
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Breakthrough! 


Now PCS operators can virtually eliminate antenna 
generated intermodulation with Celwave's newest 
panel antenna, the streamlined, monolithic and 
amazingly durable CELlite. 


Performance proven in actual field service, the GSM 
version CELlite delivered third order IM products 
lower than -110 dBm or -151 dBc at 2 x 43 dBm 
signal input. And IM of better than -166 dBc is 
obtained for DCS requirements of 2 x 38 dBm. 


What's more, the unique construction of the 
CELlite antenna makes it possible to achieve VSWR 
of less than 1.2:1 in the transmit band, less than 
1.3:1 in the rest of the band. And the CELlite’s high 
front-to-back ratio ensures effective isolation from 
adjacent sectors. 


The secret of low intermod with CELlite? There’s 
no disparity of materials. The entire reflector is 
made from a single piece of aluminum alloy; and 
the dipoles and microstripline feeding network, also 
manufactured from a single piece of aluminum, are 
welded — with aluminum — into the reflector box. 


Then surface treatment after weiding provides 
protection against hostile environments. And the 
entire package is housed in a UV-stabilized, 
corrosion-resistant fiberglass radome. So your 
CELlite comes with a five-year warranty. 


CELlite panel antennas — also perfect for cellular 
applications — are available in 33, 65, 90, 105 and 
120 degree beam widths; from 7.5 dBd to 17 dBd 
gain; and 824 to 1990 MHz. 


The new CELlite antennas from Celwave. 


Tough on IM. Easy on the eye. 
Gentle on the budget. 


For additional information, phone 1-800-CELWAVE. 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


2 Ryan Road 

Marlboro, NJ 07746-1899 
(908) 462-1880 

Fax (908) 462-6919 
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CELlite is a registered trademark o b 
of Radio Frequency Systems, Inc. Oe 
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16 


e:Handle‘currents up to 20KA 
© Low loss and VSWR 


¢ Operate to 12 GHz 


¢ Many Interfaces & Configurations 


Protect your communication 
equipment from lightning 
strikes with Huber+Suhner's 
gas capsule and quarter wave 
shorting stub EMP protectors. 
Grounding is achieved outside 
the structure, away from the 
sensitive electronics. Replacing 
the gas capsule is as easy as 
loosening the cap for 
maintenance. Huber+Suhner 
EMP protectors are available 
in many interfaces and 
configurations to meet 


your requirements. 


OWE ALLEN MARTIN DRIVE » ESSEX, VT 0545] 
TEL: 802-878-0555 FAX: 802-878-9880 
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TDMA, and GSM requirements.* 

The system includes an RS-232 inter- 
face for direct connection to a computer or 
another remote monitoring device. The 
transmission monitoring section employs 
individual antenna sensors, which are 
high-directivity, in-line couplers that work 
with an embedded microprocessor to 
monitor the forward and reflected power 
levels. The system uses the microproces- 
sors for control, calibration and communi- 
cations, and GaAs (galenium-arsenide) 
circuitry is used for making precise 
mulltisignal power measurements with high 
dynamic range. The transmit monitors also 
have an extremely accurate true RMS 
(root-mean-square) power meter, which 
determines transmit power at any time, to 
confirm that all power amplifiers are per- 
forming acceptably. 

The system’s receive antenna sensor 
portion consists of a multiplexed ultra- 
low-power synthesized transmitter and a 
receiver. The transmitter is actually a 
phase-locked-loop, precision frequency 
synthesizer stabilized by a crystal refer- 
ence oscillator. It injects test signals into 
a cell site's receive circuitry to check for- 
ward and reflected power levels. Only 
220dBm of test signal power is used in 
the monitoring system’s receive antenna 
monitor, so that the signal reflected back 
from a defective antenna will not disturb 
the system or radiate spurious signals. 

A low-loss, high-directivity coupler 
with less than 0,10dB typical insertion loss 
is used in the receiver monitoring archi- 
tecture, which provides a virtually trans- 
parent receive signal monitoring port. The 
coupler’s insertion loss is kept low through 
the use of design techniques proven in our 
manufacture of similar products for aero- 
space applications for more than 45 years, 

Individual sensors within the system are 
connected via an RS-485 bus that supports 
remote control and data transfer, The RS- 
485 bus is converted to an RS-232 output 
bus within the monitoring system. The 
sensors are addressed by means of indi- 
vidual identification numbers. 

The continuous antenna monitoring sys- 
tem VSWR/power monitor can be used for 
single- or multiple-frequency measure- 
ments, (See Photo ] on page 10.) In the 
single-frequency mode of operation, the 
controller requests a measurement from 
the addressed sensor. The sensor sets its 
synthesized source to the commanded fre- 
quency, performs a calibration, transmits 


*AMPS is Advanced Mobile Phone Service. 

NAMPS is Narrowband Advanced Mobile 
Phone Service. 

TDMA is Ume-division multiple-access. 

GMS is global system for mobile communica- 
tions, formerly Groupe Speciale Mobile. 


the test signal, measures the reflected 
power level and terminates the transmis- 
sion. The monitor calculates the VSWR 
and reports it back to the controller. A new 
frequency, antenna or both are then se- 
lected by the controller. 

In full-band operation, frequency 
switching is automated to provide VSWR 
measurements at 25 frequencies across the 
receive band. Band A, band B or both can 
be selected by the user, as well as any 
30kHz band from 800MHz to 960MHz. 
The calculated VSWR values are stored. 
Upon request, the monitor sends the an- 
tenna identification number, measurement 
frequencies, and measured VSWR values 
to the controller. This process can be re- 
peated for any other receive antennas in 
the system and can be used to provide a 
running log of VSWR as a function of 
frequency and time for all of a site’s re- 
ceive antennas. 

The system uses CELLPRO Plus Win- 
dows-based software to facilitate setup and 
measurement. (See Photo 1.) Combined 
with the popular ProComm Plus commu- 
nications software, CELLPRO Plus forms 
a comprehensive remote site RF monitor- 
ing package. RF-specific menu choices in- 
clude power/VSWR meter, status, set up, 
alarm, alarm reset and logging functions. 

The software can be used to initiate a 
number of responses to an alarm condi- 
tion, including automatic calling or beep- 
ing of service personnel and sending of 
fax messages incorporating the latest data. 
The program can also automatically ini- 
tiate a logging function at a predetermined 
time and at any desired sampling rate. 

The system with the data storage option 
allows as much as six months worth of 
data to be stored in order to develop trend 
studies and statistical analyses. The data 
can be displayed in tabular or graphical 
formats, and can be used to profile changes 
in performance over frequency or time. It 
is this ability to view performance over 
time that offers the system operator the 
ability to spot gradual degradation, which 
can lead to failure. Even a change from 
one day to the next can signal that an event 
took place that requires attention. 


Simple test, big results 

VSWR is such a basic measurement that 
its potential use for service providers is 
often overlooked. Simply stated, when 
VSWR goes up, performance, customer 
satisfaction and, ultimately, profits go 
down. VSWR measurements, whether con- 
ducted manually or with sophisticated au- 
tomated equipment, can go far toward 
keeping communications systems per- 
forming well without catastrophic failures. 
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We bend over backwards. 
to provide great high and low level 


antenna sites. aay 
Looking high and low for sites in California? You don’t have to stand on your head os Solo 


to find the best! Meridian has been developing and managing the most sought after 
antenna sites from the Mexican border to Santa Maria for 40 years. 

Our comprehensively equipped, expertly maintained antenna sites are constantly 
being enhanced, while we continually acquire new sites to serve the growing needs 
of our clients. For example, some of our newest sites include Regency Plaza in 
Mission Valley/San Diego, Ribet Building at the junction of the 2 and 5 Freeways, 
and Oxnard Tower. 

To locate your equipment at one of our sites, or for more information, call Jack 
or Rich Reichler today at (800)400-SITE, We'll send you a FREE Pocket Site Selector 
and Organizer, and we won't leave you in limbo! 


FREE! 
: ; ; Filled with 
Great sites, great service, since 1956, indispensable info 


FF 


and California sites. 
s 7 es e 
Meridian Communications 
23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818)222-5655 © (800) 400-SITE (7483) ¢ Fax (818)222-2857 
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Installation tips 
for heavy equipment 


Building your own mounting plate, placing the radio near the operator, using 
a power buss and taking care in antenna mounting will ensure a successful 
installation in a road grader and other types of construction vehicles. 


Photo 1. Grader cabs are 
mostly glass, presenting in- 
stallers an opportunity to 
show how clever they can be. 


By Donald E, Koehler 


Installing radios in heavy equipment can 
be straightforward and relatively trouble- 
free if the installation technician plans 
ahead, talks with the operator and follows 
some simple tips. The planning required 
usually is minimal, including checking 
equipment system battery voltages and 
potential mount locations. For example, 
let's focus on one type of equipment, a 
road grader (motor blade), to explore some 
different installation options. 

The grader in this example is used in 
snow removal and general maintenance 
work at a large airport. This operating lo- 
cation requires the grader to have a VHF 
FM land mobile radio, a VHF AM aircraft 
band radio and a strobe light that operates 
continually while the engine runs. The 
operator cab is almost entirely glass and is 
filled with control lines and levers, (See 
Photo | above left.) 

Mounting the radio equipment on the 
cab's ceiling is ruled out because some of 


Photo 2. The radio and con- 
trol head are mounted on 
plate attached to cab risers 
next to the operator seat in 
the grader cab. 


Photo 3. Use magnetic 
switches in power lines to 
protect equipment. 


the equipment operators are short and 
would find it difficult to reach the controls 
safely for adjustment. Floor space is al- 
most non-existent, and the seat is spring- 
mounted for operator comfort. These limi- 
tations are not too uncommon, yet the in- 
stallation is not difficult when steps are 
taken in this order: first, the radio mount; 
then, the interconnect wiring; and finally, 
the antenna mount. 

Having ruled out the cab's ceiling and 
floor as radio mount positions and with the 
cab walls being made mostly of glass, it 
becomes necessary to build a mount loca- 
tion. On the right and left sides of the 
operator’s seat, measure the distance be- 
tween the risers (roof supports). Then 
measure the length of the radio set to be 
installed, To create a place to mount the 
R/T unit, we will build and attach a plate 
on the risers. From mild steel or rigid alu- 
minum plate, cut a section of metal wide 
enough to span cab risers and to support 
the radio mount. Paint both sides to im- 
prove its appearance and to retard corro- 
sion. Attach the plate to the cab risers with 


large sheet metal screws. Use at least three 
on each side if a radio mount will be at- 
tached to the plate. Use more screws if the 
plate itself will hold the R/T unit. (See 
Photo 2 at the left.) 

To hold the plate while drilling screw 
mount holes (I drill the plate and riser at 
the same time), use double-sided tape to 
hold the plate in place. Then remove the 
plate and attach the radio mount to the 
plate. Using the tape allows you to check 
the fit of the radio mount quickly before 
finally fastening it in place. When you are 
sure everything fits, screw in the mount 
and plate, and then attach the R/T unit. 

Route the wiring down and behind the 
operator's seal. Use tic-wraps or cable 
loops to hold the wires away from pinch 
points under the seat or where the opera- 
tors place their feet. Feeding the power 
supply wires into the battery compartment 
is fairly simple, Take the time to use a 
magnetic switch or low-voltage cutout 
switch in-line to protect your equipment. 
(See Photo 3 above right.) If you are in- 
stalling multiple radios, take the time to 
pull a “buss” wire from the battery supply, 
bring the radio power wires to a screw 
block and tie them together. This will sim- 
plify troubleshooting and future equipment 
installations. 

If you must route wires through any 
bulkheads, use a rubber grommet to pro- 
tect the wiring. To seal the grommet, 
room-temperature vulcanizing (RTV) 
caulk may be used safely if bare metal is 
not exposed to the acid excreted by the 
RTV while curing. Avoid splices near the 
battery compartment, and use heat-shrink 
tubing to protect any other splices. When 
shrinking this type of tubing. use a heat 
gun. A flame or other open heat source is 
not safe, Where space is tight, liquid viny] 


Koehler is the owner of Communication Special- 
ties, Anchorage, AK. 
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emand Performance 


Today's busy professionals not only expect maximum performance from their antenna, they demand 
it. And no other on-glass antenna on the market can out perform Larsen’s patented KG. 


Our low impedance antenna is designed for efficient signal transfer with radiating circuit outside the 
vehicle. And the KG’s precision circuit board provides the consistency and reliability that you can 
always count on. 


Larsen’s unique, SupetFlex™ enclosed coil eliminates wind noise and enables the whip to bend and 
bounce back into place. Our durable whips are constructed of rugged 17-7 stainless steel and 


Kulrod® copper plated for maximum RF signal transmission. 


With the smallest footprint in the industry, in fact 16% smaller than other cellular antennas, Larsen’s 
KG provides superior performance as well as a low profile design. 


For performance you can count on, call Larsen toll free at 800-426-1656 (USA) or 800-663-6734 [Canada]. (Larsen 
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Photo 4. Mount speakers on roof, but check 
often for safety's sake. 


may be used to protect splices. Avoid us- 
ing liquid vinyl in high-temperature areas. 
and always ensure good ventilation during 
application. 

If the radio set requires a control head, 
use another plate and mount it on the other 
side of the cab. Use common sense and 
care in wiring. When aircraft band and 
land mobile radios are installed in the same 
vehicle, it usually is necessary to install a 
filler to reduce interference between the 
sets. Because of their light weight, speak- 
ers can be safely mounted on the risers to 
be near the operator's head or on the cab's 
ceiling. As with any equipment mounted 
where it will be overhead. check the mounts 
at least as frequently as you check the an- 


Photo 5. Simple L-shaped mounts. 


tenna system. (See Photo 4 above left.) 


Speaking of antennas... 

If strobe lights are roof-mounted or if 
the grader will be used near overhead ob- 
structions, consider building a mount to 
hold the antenna to the side of the operator 
cab roof. A simple L-shaped bracket at- 
tached to the side or rear of the cab is 
adequate in most situations. If you mount 
untenna brackets on opposite sides of the 
cab. it will help to reduce interaction be- 
tween the land mobile radio and aircraft 
band radio systems. (See Photo 5 above.) 

Using the engine deck. or motor hood. as 
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systems at competitive prices. 


the following categories: 


Cellular Enhancers 


SOLAR ELECTRIC SPECIALTIES 


provides the highest quality photovoltaic power 


We can design a 


system to provide you with the power you need in 
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VIS LD-WIDE 


WEBSITE 
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lemetry/Data Acquisition 
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SOLAR ELECTRIC 
SPECIALTIES CO. 


A DIVISION OF E. A. PADULA LUMBER CO.,, INC. 


Featuring Siemens Solar Photovoitaic Modules 


Mobile Radio Technology — April 1996 


P.O. Box 537, Willits, CA 95490 Phone: (707)459-9496 Fax: (707) 459-5132 Toll Free: (800) 344-2003 
Visit us at IWCE, Booth #1153 


Circle (17) on Fast Fact Card 


Photo 6. Connect cables to antennas along 
protected routes. 


an antenna mounting point, even with die- 
sel powered machines, is not a good idea. 
Vibration and heat will soon cause trouble 
in antenna systems and cables. Antenna 
cables can be routed near cab windows to 
avoid obstructing the operator's vision. Be 
careful that the power and antenna cables 
are not pinched between the cab and engine 
housing. (See Photo 6 above.) 

Building your own mounting plate, plac- 
ing the radio near the operator, using a 
power buss and taking care in antenna 
mounting will ensure a successful installa- 
tion. These installation suggestions apply 
to other types of heavy equipment with 
operator cabs. If the equipment is not pro- 
vided with a cab, similar methods will 
work. The difference would be that the R/T 
unit is placed in a weatherproof box or is 
protected by a weather hood. 


Acknowledgments 
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This clean installation is in a front end loader — 
left of operator. 


This clean installation is in a front end loader — 


right of operator. 
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“PVE NEVER SEEN SUCH A 
COMPLETE SELECTION.” 


Troy Olson 


Utah Communications 
Salt Lake City, Utah 


13,000 Products. 
Over 170 Manufacturers. 
1,000+ Pages. 


When it comes to equipment and supplies 
for wireless communications, we wrote 
the book. Literally. 


Your Total Souree: 


; Equipment and Supplies for the Wireless Communteatigas Salustry 


More than a catalog, our Buyer’s Guide is 
easy to use and fully indexed with com- 
plete specs and guaranteed pricing built 
right in, 


: Simplify your life. Contact us today 
tog a via phone, fax or eT 

the Internet to 
reserve your 
complimentary* 
copy of the 
wireless industry 
standard. 


Now available 
24 hours a day, 
7 days a week. 


Your 
TOTAL 
SOURCE 


Tessco 


TESSCO 

34 Loveton Circle 

Sparks, Maryland USA 21152-5100 
800-472-7373 USA, Canada, Mexico 
410-472-3200 

410-472-7575 Fax 
http://www.tessco.com 


*Complimentary to qualified service organizations. 01995 TESSCO Technologies Incorporated. 
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Paging technology: 
Flex, ERMES paging codes 


Part 3—ERMES takes Europe, and Motorola’s Flex (in one form or another) 
takes the rest of the world in the contest to roll out a faster paging protocol. 
Data rates as high as 6,400bps are achieved on a paging channel. 


Figure 1. Here are the differences between 2-level and 4-level frequency-shift keying (FSK) 
modulation. Note that for 4-level FSK, each two-bit sequence, known as a symbol, is repre- 
sented by a level. Using the same rate of transmission, the bit rate can be doubled. In other 
words, if the top example is 1,600bps, then the bottom example is 3,200 bps; nevertheless, the 
bit rate of the top example is the same as the symbol rate of the bottom example. 


FLEX PAGING PROTOCOL 


1 FLEX CYCLE = 
128 FRAMES, 4 MINUTES 


Scone] | FRAME, 1875S 
es 
Oe See 


om 
3) Dice 


| BLOCK 160ms | 


l~—— 2-LEVEL FSK, 1,600bps 


Figure 2. A four-minute Flex cycle is further divided into 128 frames, each with a sync field and 
11 blocks. 


By Lynne Stewart 


Motorola’s flexible wide-area synchro- 
nous protocol (Flex) is being used in sev- 
eral cities in the United States, Also, 
many service providers in the Far East are 
planning to install the Flex protocol, in- 
cluding China, Indonesia, Singapore, 
Thailand and Japan (RCR-43). 

For other companies to have the right 
to implement the Flex protocol in their 
products, they must first receive a li- 
cense from Motorola. At the time of the 
Flex protocol’s announcement (June 
1993), NEC America, Fort Worth, TX, 
was licensed to build Flex paging prod- 
ucts, and Glenayre Technologies, Char- 
lotte, NC, was licensed to manufacture 
Flex infrastructure. 

The Flex protocol offers several advan- 
tages. One is a significantly long battery 
life compared to POCSAG pagers. Ex- 
tended battery life makes smaller pagers 
with smaller batteries possible. 

A user also may notice improved mes- 
sage integrity because of the Flex 
protocol’s error-correction capability. 
Other user benefits will come from the 
expanded services that the Flex protocol 
will provide, including 

* nationwide paging. 

e missed message indication. 

* efficient dynamic group calling. 

e information services. 

* computer file transfers. 

The service provider benefits because 
the Flex protocol can serve more subscrib- 
ers per transmitter than any other paging 
protocol—four times the current maxi- 
mum number of pagers on an RF channel. 
The protocol’s interleaving of address and 


Stewart is a market development manager with 
Hewlett-Packard’s Microwave Instruments Di- 
vision, Santa Rosa, CA. 
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POINT. CLICK. ORDER. 
ANY QUESTIONS? 


Introducing TESSCO Magic™ 
The revolutionary new buyer’s 
guide and procurement 
software for your PC. 


TESSCO Magic. Home Page 


It’s easy. Just point and click for complete 
information on our entire selection of 
more than 13,000 wireless products from 
over 170 manufacturers. Compare pricing 
and specifications, build an order, calcu- 
late destination & handling charges, even 
transmit your order instantly any time of 
the day or night. 


TESSCO Magic™ It’s the fastest, easiest 
way to find and purchase everything you 
need. And only 
TESSCO has it. 
Contact us today via 
phone, fax or the 
Internet to reserve 
your complimentary* 
copy. 


Now available 
24 hours a day, 
7 days a week. 


34 Loveton Circle 

Sparks, Maryland USA 21152-5100 
800-472-7373 USA, Canada, Mexico 
410-472-3200 

410-472-7575 Fax 
http://www.tessco.com 


*Complimentary to qualified service organizations. ©1995 TESSCO Technologies Incorporated, Windows is a trademark of Microsoft Corp. 


The Flex protocol can be transmitted at 


FLEX PAGING PROTOCOL three different speeds: 1,600bps, 
TRANSMISSION ORDER WITHIN A FRAME 3,200bps or 6,400bps. Flex pagers can 

operate at any of the three speeds. In 

<—_—_____ | FRAME, 1.875 SECONDS ————____ >» fact, they automatically decode the cor- 


rect signaling speed based on informa- 
lion from the paging signal. The 2-level 
frequency-shift keying (FSK) modula- 
tion, as used for POCSAG and Golay, is 
used for the slowest transmission, 1,600 
bps. The 6,400bps transmission uses 4- 
level FSK. The 3,200bps transmission 
may be transmitted at either 2-level or 4- 
level PSK. 
2-LEVEL FSK Figure | on page 22 shows the differ- 
ig r P ences between 2-level and 4-level FSK. 
ssieciiasiieiaaiiaiaas Note that for 4-level FSK, each two-bit 
sequence. known as a symbol, is repre- 
sented by a level. Using the same rate of 
transmission, the bit rate can be doubled, 
‘ : j In other words, if the top example is 
Bi = BLOCK INFORMATION; AF = ADDRESS FIELD ee ee a en ee te 
VF = VECTOR FIELD; MF = MESSAGE FIELD; IB = IDLE BLOCKS pi mainn ota ‘ge woul Sennen sae, 
lop example is the same as the symbol 
Figure 3. Information transmitted within a Flex frame includes fields that are not constrained @'€ Of the bottom example. 
by block boundaries. Fields transmitted in a frame are a block information field, an address The Flex protocol is a synchronous code 
field, a vector field, a message field and idle blocks. that assigns pagers to frames. These 
frames occur al a rate of 128 every four 
minutes. 
One Flex cycle equals 128 frames. 


message bits provide fade protection. existing POCSAG or Golay systems be- 
The Flex protocol also can be added to cause it was designed to be compatible. 


Control Your PCB Cleaning Processes: 
Switch to the Trigger Grip Today! 


F om 
Now Av rates Ug Old-style aerosols are a sloppy way to 
an 472-7379 cooecemmm, Clean circuit boards, Uncontrolled 
1-8 wie = high pressure sprays are wasteful 
= er and expensive. And who wants all those 
chemicals on your skin or in your eyes? 


Good cleaning requires more smarts, 
not more solvent. Good cleaning comes 
from having good controls. Good 
cleaning comes from using the 

Trigger Grip. 


The Trigger Grip system gives you the 
== control you need at a price you can 
SSS fh PRoCLeaY ~~ afford. [t makes each aerosol last 
mie) ake : longer sometimes three or four times 
longer—than uncontrolled aerosols. 
Faster, better, safer, cheaper cleaning: 
that's the Micro Care promise. 


P 


High-pressure actasols- sloppy and wastefl cleaning, 


So trash those wasteful aerosols. 
Call Micro Care today, and start 


s “yey ! 
; - peresol convenience, saving money tomorrow. 
The ae ase 


Control Is Everything 
MICRO CARE CORPORATION 1-800-638-0125 34 RONZO ROAD BRISTOL, CT 06010-7792 USA * 860-585-7912 * FAX 860-585-7378 
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LOGY 


TY ALTERNATIVE IN 
COMMUNICATIONS 


AIRCELL” 
TECHNOLOGY 


Exclusively 
From Trilogy... 


Proven performance with over 1.5 billion 
feet of Trilogy products installed worldwide. 


Trilogy's AirCell cables are the only hermetic- 
ally sealed, low-loss air-dielectric cables 
available today. No pressurization 1s 
required, for a maintenance free system. 


Trilogy AirCell semi-rigid products, costs far 
less than corrugated copper cables. Lighter 
weight means easier handling, and lower 
shipping costs 


Ease of connectorization, with no soldering 
required: cable installation is simplified 


Also Introducing: Trilogy AirCell radiating 


ees for Rrseeeices aires, pe as AIRCELL” Family By 
buildings, subways and tunnels, etc. Trilogy 


All AirCell products are available in both 
5002 and 7522. SENDING THE RIGHT SIGNAL 


Irilogy D 
COMMUNICATIONS INC. 
Call or write for additional information: 
TRILOGY COMMUNICATIONS INC , 2910 Highway 80 East, Pearl, Mississippi 39208 
(800) 874-5649, £601) 932-4461 | FAX (601) 939-6637 
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FLEX PAGING PROTOCOL 
INTERLEAVED BLOCK STRUCTURE 


1,600bps,8 WOADS: 8 x 32 256 BITS (MULTIPLEX DEGREE 1) 
3,200bps, 16 WORDS: 16 x 32 512 BITS (MULTIPLEX DEGREE 2) 
6,400bps, 32 WORDS: 32 x 32 = 1,024 BITS (MULTIPLEX DEGREE 4) 


[+ INFORMATION ———_> j~— PARITY ——+ 
21 22 


BIT# 1. 2 32 


EXAMPLE 
@ 
1,600bps 


Figure 4. The Flex protoco!l's interleaved block structure can be seen from the 1,600bps example 
above. Eight codewords, arranged in rows, are transmitted by columns forming a 256-bit block. 
Two bit-error corrections per codeword result in the capability to correct a 16-bit error burst on 
the channel: 16 bits/1,600bps = 10ms. 


There are 15 Flex cycles per hour. (See 
Figure 2 on page 22.) 

Each pager is assigned to look at a par- 
ticular frame (or frames) within a Flex 
cycle. Upon “power on,” the pager deter- 
mines the time of its assigned frame(s) 
and only turns on its receiver circuitry 
during that time. This function improves 
the pager’s battery life because it elimi- 
nates the need for preamble detection. The 
frame assignment for a pager is config- 
ured in the pager or determined from in- 
formation within the paging signal. 

Each frame consists of a sync field and 
11 blocks. A frame is 1.875 seconds. 

The sync information takes 115ms to 
send and is composed of three parts: 

e sync |. 

¢ frame information. 

@ sync 2. 

The first two parts are always transmit- 
ted at 1,600bps using 2-level FSK. Sync | 
provides timing information and indicates 
the speed of the rest of the frame. The 
frame information word contains the 
frame number (0-127), the cycle number 
(0-14) and other information. Sync 2 pro- 
vides synchronization at the frame’s block 
speed so the remainder of the frame can 
be properly decoded. 


DSPatch—THE WORLD’S Most ADVANCED 


tilities, airlines, rail- 
|e public-safety, 
military and other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems. DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP's) at 
every line and worksta- 
tion. Its distributed 
architecture ensures instant responses, even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 
workstations. 
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FEATURES INCLUDE: 


# User configurable screens 


# Conventional or trunked radio 
@ ANI with call queue 
 Multi-format paging 

@ Simultaneous conferences 

# Many more 


DSPatch32, a 32-port system,is 
available for smaller applications. 


Call, fax or write for 
additional information or 
a budgetary proposal. 


| | \\ Avtec 


4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 
FAX: (803) 892-3715 


IF R BIOS -100 


AMPS & NAMPS Version, 
$8,495” 


NAMPS, TDMA Version, 


The MicroCell-100 provides an innovative 
approach to testing digital phones by combining 
rigid test capabilities established by industry with 
sophisticated multiple function operations. The 
instrument is housed in a compact, portable and 
easy-to-use package making it suitable for both 
portable and bench applications. Several modes of 
operation are available to provide increased security, * Memory for storing setup configurations. 
through-put and productivity. 4 : * Security protection for sensitive UUT and test set 
These include: ee) ie parameters. 
* Auto-Test mode. jt & 
* Manual tests of the transmitter, receiver and 
antenna system. 
* ID mode for identification of the UUT's MIN, ESN, 

SCM, and Type (TDMA, NAMPS, AMPS). 

* Setup mode for user defined pass/fail criteria, call 
processing parameters and printer output format. 

* Results mode to view test results or output data to 
printer. 

Included in the MicroCell-100’s various modes is a 
myriad of features to enhance the instrument's ability 
to verify proper operation of a TDMA cellular phone. 
Some of these features include: 

* VSELP encode/decode. 

* m/4DQPSK constellation, 

* Authentication response verification, 
* Alert Info (Caller 1D). 

* Flash Info (Message Waiting). 


* Performance plots of transmitter power, receiver 
sensitivity, observed BER and VSWR. 


Compare size, performance, features and price of 
the MicroCell-100 and you'll agree it is the logical 
choice in AMPS/TDMA/CDPD instruments. For more 
information or a demonstration, contact IFR Systems 
today. 


1-800-835-2352 


F J Ih CRAFTED WT PRIDE OH 
; 4 Sy | 


IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8999/ U.S.A. 
316-522-4981 / FAX 316-522-1360 
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There are 11 blocks, and each is 160ms 

long. 
ERMES PAGING PROTOCOL The information that is transmitted 
within a Flex frame is shown in Figure 3 
on page 24. The fields are not constrained 
by block boundaries. The fields that are 
transmitted in a frame are a block infor- 
mation field, an address field, a vector 
field, a message field and idle blocks. 

The block information field is typically 
one word long and contains information 
that indicates where in the frame the ad- 
dress and vector fields start, frame infor- 
mation from the system as discussed 
above and how many priority addresses 
are placed at the beginning of the field, 
Priority addresses are assigned to pages 
SUBSEQUENCE with an “urgent” priority. 

zy oe Pa The address field contains addresses of 
i aS ae the pagers that are being paged during this 
frame time. 

The vector field has a one-to-one rela- 
tionship with the address field, so the 
pager knows where to look for the vector. 
The vector points to the start word of the 
message and indicates the length of the 
message, again so the pager knows where 


Figure 5. The basic ERMES transmission protocol structure includes a sequence of 60 cycles the message occurs. Of course, the mes- 
that lasts 60 minutes. Each cycle is called a paging cycle and lasts one minute. Cycles are save field contains the message informa- 
further divided as shown above and as discussed in the text. ze 


SEQUENCE = 60 MINUTES = 60 CYCLES 


CYCLE = 1 MINUTE = 5 SUBSEQUENCES 


tion for the pager. 


DS-78 : Universal Ahi YY posse 


Chev Suburban & Flat Floor-High Seat 
K Blazer ? 


NotePad™ 
Universal 
Nolebook 
Melard 
Ranger Dock 


DS-Clevis t 
Tilt Swivel 
Interface 


You have problems, 
we can solve them. 


Gamber-Johnson DS-Series modular mounts 
are the result of nineteen years experience in 
the Mobile Communications Industry. No matter 
what kind of communication equipment you 
have, we can ergonomically secure it in your 
vehicle. Call us toll free for information, today! 


voy CALL 1-800-GJ-MOUNT 1-800-456-6868 
FAX 1-800-WE-HELPP 1-800-934-3577 


SGemnscer-cOoenson 


Service & Solutions 
801 Francis Street, Stevens Point, Wisconsin 54481 
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Any unused blocks in a frame are filled 
with bits representing idle-alternaling 
ones and zeros at 1,600bps. At higher 
speeds, the symbols must represent that 
same pattern at 1,600bps. 

The Flex protocol’s interleaved block 
structure can be seen from the 1,600bps 
example in Figure 4 on page 26. Eight 
codewords, arranged in rows, are trans- 
mitted by columns forming a 256-bit 
block. Two bit-error corrections per 
codeword result in the capability to cor- 
rect a ]@-bit error burst on the channel: 
16 bits/1,600bps = 10ms. 


ERMES is intended to be 
the European-wide 
standard for radiopaging 
services, which means 
that subscribers can be 
paged outside their 
home country. 


CSS 

For a 3,200bps transmission, the block 
structure consists of 16 codewords. These 
16 codewords, arranged in rows, are trans- 
mitted by columns forming a 512-bit 
block. Again, with two bit-error correc- 
tions per codeword, the protocol can be 
used to correct a 32-bit error burst on the 
channel in 10ms. Similarly, for 6.400bps 
transmission, the block size is 1,024 bits 
and the protocol can be used to correct a 
64-bit error burst. 


ERMES 

The European Radio Message System 
(ERMES) is a paging protocol defined in 
a standard published by the European 
Telecommunications Standards [nstitute 
(ETSI). ERMES is intended to be the Eu- 
ropean-wide standard for radiopaging 
services, which means that subscribers 
can be paged outside their home country. 
ERMES, as is Motorola Flex protocol, is 
a more complex format than POCSAG or 
Golay sequential code.* 

ERMES has many advantages over the 


“Flex is short for flexible wide-area synchro- 
nous protocol. 

ERMES stands for European radio message 
system, 

POCSAG stands for Post Office Code 
Standardisation Advisory Group. 

Golay sequential code is named after Marcel 
Jules Edouard Golay (b, 1902 ), a physicist who 
constructed the code about 1955. 


“The choice is yours. 


Self-supporting and guyed towers or 
monopoles — the two best sources in the 
industry are now one—MICROFLECT 
and VALMONT. 

Microflect, highly respected tower and 
components producer, and Valmont, the 
leading monopole manufacturer in the 
industry, have joined forces to better serve 
our customers. 

You can be assured of our continued 
commitment to excellence in engineering, 
fabrication, installation, and services which 
you’ve come to depend on from both of us. 

For your requirements, whether they 
be in the U.S. or anywhere in the world, 
call or fax us today. 


A ¥ 


Microflect VALMONT 


1-800-547-2151 1-800-345-6825 Ext. 3761 
Fax 503-363-4613 Fax 402-359-5856 
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ALL THE TELECOMMUNICATION 
EQUIPMENT YOU NEED 


Is INOUR NEW CATALOG! 


Request your copy today! 


fax: 954 846 1671 or 305 999 9448 
tel: 800 845 1230 or 954 846 1011 
email: marketro@ix.netcom.com 
write: Marketing Dept. 
Marketronics Corporation 

320 International Parkway 
Sunrise, FL 33325 USA 


© 
Marketronics 


SORPORAT I 


One of the World's Leading Distributors 
of Quality Telecommunications Equipment 


We honor 
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Visit us at booth #327 


existing POCSAG systems in Europe. It 
operates in a frequency range that is com- 
mon throughout Europe. This commonal- 
ity allows the use of standardized receiv- 
ers. Moreover, the network is compatible 
from country to country, so subscribers 
may roam throughout Europe and still re- 
ceive pages. 

The use of 4-level FSK modulation al- 
lows data transmission at 6,250bps with 
no trade-off in data integrity. With batch 
transmission techniques, the battery life 
of a pager is prolonged, because the pager 
only receives messages in one of 16 
batches. In addition, pagers scan as many 
as 16 RF channels. This scanning allows 
a network operator to change system op- 
erating frequencies as necessary to meet 
capacity requirements without having to 
modify pagers. 

The structure of the basic ERMES 
transmission protocol is shown in Figure 
5 on page 28. A sequence of 60 cycles 
lasts 60 minutes. Each cycle is called a 
paging cycle and lasts one minute. The 
paging cycle is divided into five subse- 
quences, each lasting 12 seconds or less. 
Each subsequence is further divided into 
16 batches, labeled A through P. The 
pager population is divided into 16 
groups, each being allocated to one of the 
16 batches. 

Codeword interleaving occurs in the 
message partition. Interleaving to a depth 
of nine codewords is specified. Each mes- 
sage codeword is 30 bits long, including 
18 information bits and 12 parity bits, 

Next month: How pagers are developed 
and tested to ensure good performance in 
the field. 


Paging techi ol 
"Part. ty “systems and 
1996, 
Part 2: “POCSAG, Golay Pai 
March 1996, esses 
Part 3: “Flex, ERMES. 
April 1996 


Back issues opined: ‘within the. two > 
years can be ordered for $5 each, postpaid. 
Call Intertec Publishing cus‘ 2s 


WHERE ONE GREAT IDEA 
MEETS FIVE GREAT MICROPHONES. 


monusuun SYSTEM | 
SHURE’S MOBILE MICROPHONE AND 
MODULAR CORDSET SYSTEM. 
Shure’s Modulink System 1 offers four handheld microphones and one 
base station microphone designed to meet your particular application 
requirements. All Modulink microphones combine ense-oftuse, state- 
ofthe-ort features, quality, ond economy, 


CONNECTION AND CORD 
REPLACEMENT IS A SNAP! 
The key to the ModuLink system is the . 
innovative modular cordsets, which allow our é 


microphones to quickly connect to virtually all 

popular radio transceivers — without ony hard-wiring. Should a cord fail, 
it con be reploced in thirty seconds, even in the field. Simply unplug the 
foiled cordset and snap in a new one. You save technical service time, 
eliminate downtime and drastically reduce inventory costs. 


BUILT TO PERFORM AND BUILT TO LAST. 


NI Modulink handheld micophones feature TopTalk Sound Channels™ 

for dear communication, o Million-Cycle Plus® leaf switch for longer trouble- 
free use and on ArmoDur™ case for durability. The Base Station microphone 
ako features 0 MilliorCyde Plus leaf switch ond is but just as tough. 


ee 
a 

nth 
-_ 


For more information on Shure ModuLink microphones, cordsets ond 


compatible transceivers, call 1-800-25-SHURE. 
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Bose Stotion tronsistorized microphone Hondheld transistor amplified dynamic Electret Condenser microphone, with our MonvolDiol DTMF microphone includes 888TT DIME Aircraft microphone is 

features adustable goin and a split-bar microphone is a rugged workhorse patented noise-canceling bidirectional pick | continuous-tone dioling, on illuminated omplified, noise-canceling and FAA Certified 
monitor transmit switch, designed for years of roublefiee service. | up pattem, is perfect for high-noise settings. — ond positive toctile keys for easy | for oircraft application (T$0-(58q) 
number entry 


SHURE’ 
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Welcome to Mobile Radiv Technology's pre-show coverage 
of the 1996 International Wireless Communications Expo. 
This year witnesses two landmarks, as the show celebrates its 
20th anniversary and Mobile Radio Technology becomes the 
official publication of the show. Our editors have worked to 
provide a comprehensive overview of this annual mobile com- 
munications show. This section is designed to help you to plan 
your time at the Las Vegas Con- 
vention Center, Las Vegas, April 
24-26. Sections include: 

D a pull-out map on page 32A, 
including a list of exhibitors and 
their booth numbers. 

D a summary of exhibitors’ prod- 
ucts and services on display. Exhibi- 
tors listed include those who sub- 
mitted information as of press time. 

More than 350 mobile communi- 
cations equipment manufacturers, 
distributors and service providers 
will convene at the Las Vegas Con- 
vention Center, and many exhibi- 
tors will debut new products and 
services as they gear up for 1996. 
Products on display will include 
antennas, accessories, cellular 


IWCE show 
preview/guide 


items, data communications, lightning protection equipment, 
mobile and portable radios, paging equipment, tone signaling 
equipment, towers and other wireless-related items. 

For a rundown on what exhibitors plan to unveil and show- 
case at this year’s Expo, refer to the Products and Services 
section beginning on page 33. The names of exhibitors who are 
also advertisers in this issue are eh i i Page 
numbers indicating where you can 
find their respective advertising are 
also listed. 

In addition to the new products 
that exhibitors will display indi- 
vidually, there will be a “New Prod- 
ucts Information Center” where 
visitors can review new products 
and new product literature. This 
year an RF technology pavillion is 
also included on the exhibit floor, 
featuring the latest in design ele- 
ments and subcomponents. Sympo- 
sia at Expo will cover mobile com- 
munications industry opportunities 
and technical topics (see below). 
Mobile Radio Technology will be 
in Booth 819. 

See you at Expo! 


IWCE Symposia Schedule 


Mobile Radio Technology 


Wednesday, April 24 


O Opening session: What is the Future Role 
of the Land Mobile Provider? 

© Implementing Refarming: A Technical 
Overview 

0 The APCO 25 Experience: How the User 
Speaks 

© Advanced Grounding for Total Equip- 
ment Protection 

0 The State of Regulation in Latin America 

O The Future of Global Private Radio: Fore- 
casting International Market Growth 

0 The 800MHz SMR Transformation 

© Dealers and Manufacturers Information 
Exchange 


April 1996 


Thursday, April 25 


0 Washington Roundtable 

O FCC Open Forum 

O Marketing Strategies for Narrowband 
Deployment 

0 Coping with 800MHz SMR Changes 

0 Wireless Local Loop 

O Emerging Technologies 

O The Regulatory Landscape: A Global View 

0 International and Regional Agreements 
in Latin America 

0 Number Portability 

O Making the Most of Tower Sites and 
Structures for Mobile Communications 

O Being a Good RF Neighbor 

O Testing Motorola Pagers 


Friday, April 26 

O Paging Technology Update 

O FCC Auction Update 

O Integrating Mobile Data into Your Wire- 
less Network 

O Closing Session: Future Directions in 
Wireless Communications Businesses 


RF design 
Seminar Series 


Runs concurrently with IWCE Symposia 
Tuesday, April 23, 8 a.m. to 5 p.m. 
Wednesday, April 24, 8 a.m. to 5 p.m. 
Thursday. April 25, 8 a.m. to 5 p.m. 


“ 


: Products, services 


A.W. Enterprises Booth 252 

Existing products 

Carrying cases and accessories for two-way 

tadios, pagers and miscellaneous electronic 

equipment, 

New products 

Cordura nylon cases for two-way radios, 

Circle 201 

Accele Electronics Booth 359 

New products 

VP1O0 cellular vibrating pen: YITORF wire- 

less automatic car radio mute: MR850 high- 

capacity battery with built-in voice recorder: 

HF300 hands-free kit for Motorola phones. 

Circle 202 See classified ads 

Advanve Label & Tag Booth [S40 

Existing products 

Logo labels and nameplates for pagers, cellu- 

lar phones and radios: specialized labeling for 

batteries, antennas: bar-code: bar-code print 

ers and accessories: printing software. 

New products 

Deco-Fone decals that customize and colorize 

cellular phones. 

Circle 203 See classified ads 

Aeratron-Repco Systems Booth 1126 

Existing products 

RDL-series transmitter & receiver telemetry 

radia links; Econolink RS-232 FSK modem: 

~~nthesized MPAC base-repeater station: util- 
data system: SLR-96 and SLQ-96 bps RS- 

.2-compatible modem. 

New products 

NLR-series spread-spectrum RF modems, in- 

cluding transparent, point-to-point and point- 

‘o-multipoint, 9OOMHz and 2.4GHz. 

tircle 204 


Comm Booth 1412 

sting products = 
Reconditioned two-way mobile, base and por- 
table radios and accessories: “PL” and paging 
reeds and filters, 
Circle 205 


' 


See classified ads 
Alexander Batteries Booth 620 
Existing products 
Batteries manufactured for the two-way com- 
munications, cellular telephone and laptop 
computer industries. as well as battery sys- 
tems for original equipment manufacturers; 
battery maintenance equipment, such as the 
Optimizer and Personal Smart Charger. 
New products 


The Optimizer 2000 series self-contained 
batlery maintenance system that charges 
NiCd, NiMH, lead acid and specific Lithium 
batteries: optional computer interface and 
software. 
Circle 206 See ad page 45 
\ilen Telecom Group Hooth (427 
PNisting: products 
dB Director: DB 840 series; log periodic di- 
pole array; PCS panel antennas; Pagetracker 
Pro; Cell Scope Pro; Spectrum Tracker: ve- 
hicular land mobile, trunking and cellular 
antennas. 

New products 

Diversity Master DB 850 series: DB 8062. F 
series trunking transmitter combiner: 
DBA73A7PO05 series Autotrunk automatic 
tuning Combiner; AutoPage automatic tun- 
ing paging combiner; Mosaic vehicular land 
mobile antennas. 


Circie 207 See ad IFC 


American Tower Services Booth 1457 
Existing products 
Communication tower erector: Wansport pre- 
fab conerete building. 

New products 

GERC shelters: prefab concrete buildings, 
Circle 208 


Andrew Booth 140i 
ENisting products 

Terrestrial microwave. cellular, PCS, earth 
station antennas; coaxial cable and 
waveguide; towers; shelters: in-building sig- 
nal solutions: program management; delivery 
and installation: inspection services, 
New products 

4)" and */s" high-power/high-temperature 
Heliax Star Cable; V/s" Heliax cable assem- 
blies: Ys" Heliax conncetors: N and DIN jn- 
terfaces for Superflexible cable: KPA se- 
ries Gridpak antennas; EFX2-50 Extra- 
Flexible LDF Heliax cable: captivated 
LDF5 connectors: updated versions of plan- 
ning and installation software: Arrestorport 
Plus premium surge arrestor assemblies 
Cirele 209 See 64A-B 


Anritsu Wiltron Booth 659 
Lvisting products 

MS 2602A spectrum analyzer; MS 86044 
digital mobile radio transmitter tester, 54 169A 
network analyzer. 

New products 

MS 2661A spectrum analyzer; MG 3660A 
digital modulation signal gencrator, Site Mas- 
ter 33] antenna system tester; 37300A Vee- 
tor network analyzer; 69000A synthesized 
signal generator. MG 3671A digital modula- 
tion signal generator. 

Circle 210 


Antenes Booth 1426 
Existing products 

Mobile, portable and base antennas for two- 
way communications; mounting kits; cable 
kits: custom cable assemblies 

New products 

Voyager aluminum base antennas: 7dB UHF 
fiberglass base antennas: wideband mobiles— 
lowband. VHF, UHF models: Silver series 
yagi antennas, 
Circie 211 See classified ads 
Antennaco Booth 358 
Existing products 

Directional antennas (460MHz and 928MHz): 
hemispherical antennas for cellular. wireless 
PBX. 

New products 

P-2400 2.4GHz directional antennas: P- 1900 
1.9GHz directional antennas. 
Circle 212 

Associates Leasing Booth 354 
Existing producty 
Leasing and financing of communications 
equipment, 
Circle 213 
Astron Booth L640 
Existing products 

Power supplies; inverters: converters; battery 
chargers. 
Circle 214 See ad page 7 
Atlantic Solar Booth 1247 
Existing products 

Packaged solar electric power systems. 
Circle 215 

AVCOM of Virginia Booth 830 
Existing products 
PSA-65A,. PSA-35A, PSA-37D portable spec- 
trum analyzers; MSG-1000B, MSG-5, MSG- 
1750A_ microwave/RP sweep-signal genera- 
tors: NSA-100A network and spectrum ana- 
Ivzers: RLB-1000-50. RLB-1000-75, RLB- 
1300-50 return loss bridges: microwave video 
links: SCS. SCPC, video. INMARSAT satel- 
lite receivers; microwave accessories. 

New products 

PSA-65B portable speetrum analyzers; SCPC- 
1000D SCPC satellite receiver, MRST-15S00D 
INMARSAT receivers RLB- 1000-50, RLB- 
1300-50 S50V return loss bridges; RLB-1000- 
75 75V return loss bridge. 
Circle 216 See ad page 96 
Avtec Booth 240 
Existing products 
DSPatch color touchscreen, mouse-operated 
integrated radio/telephone console system 
with control of conventional and trunked ra- 
dio: PBX. ARD, PSTN lines: intercom and 
special circuits: multi-format paging: supports 
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Expo 


32-1,024 ports. 
New products 
DSPatch32 has all features of DSPatch in a 
smaller, more affordable platform. 

Circle 217 See ad page 26 


Ball 

Existing products 
MetroView automatic vehicle and incident lo- 
cation and status display. 

Circle 218 


Booth 1859 


Band-It, Idex 
Existing products 
Band-It toolless tie; MultiLok. TieLok. 
UltraLok stainless-steel cable ties; identifica- 
tion tagging: pneumatic and hand tools. 
Circle 219 


Booth 1861 


Barnett Engineering Booth 260 


Existing products 


ProTalk voice autodialer; ProTalk SPX-PLC 
voice alarm annunciator; B1225 voice alarm 
reporting unit; B1474 radio modem. 


ig 


Problem: Excessive background noise on the plant floor. 


When production machinery needed maintenance or repair, craftsmen 
working within a few feet of one another could barely communicate. They 
often had to leave the floor to discuss the repair between themselves. 
Solution: A Noise-Attenuating Headset System. 


The headset and radio adapter, when combined with a two-way radio, 
completes a unique communication system. Maintenance personnel can 
communicate with each other while working on production machinery 
and talk to people outside the work area. The electrical department also 
uses the system for installations and pulling wires. “There’s no more 


yelling back and forth.” 


In addition to the obvious benefits such as less downtime and increased 
efficiency, the headset system has contributed significantly to overall 


worker safety. 


Call for a FREE demonstration in your plant or work site. 


. | David Clark COMPANY ae, 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508) 751-5800 
©1996 David Clark Company Inc. 


Visit us at IWCE, Booth #1925. 
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FAX: (508) 753-5827 


Circle (29) on Fast Fact Card 


New products 

ProTalk RFX low-power site monitor, B 1658 
RF power monitor. 

Circle 220 


BearCom Booth 1658 
Existing products i 
Radius portables. mobiles and base stations: 
Circle 221 | 


Bee Electronics Booth 636 
Existing products 

Leather and Durus cases for two-way radio, 
cellular phones and pagers, \ 
New products 
Durus cellular phone cases: spring-steel clip 
option for all models. 
Circle 222 

Benelec Booth 131 
Existing products 
VHF and UHF base station antennas, Discone 
base antennas: VHF, UTP and cellular mobile 
antennas and fittings; speakers and microt 
phones: 24Vde—12Vde voltage reducers; 19” 
rack-mounted battery management power 
supplies. 
New products 
093115 ISA, 19" rack-mounted power supply 
with full battery management. 

Circle 223 


Berry Controls Booth 217 
Existing products 
SCADA systems and software. 
Circle 224 


Bird blectronte 
Existing products 
Vintage model 43 Thruline wattmeter in serv- 
ice since early 1450s: Thruline \ ittmeters; 
hand-held cellular antenna tester. 

New products ere 
HF antenna tester; VHF and UHF antenna 
tester, full line of coaxial terminations ape 
attenuators. 
Circle 225 


Hoth 629 


See ad page 


UK Kadi 
Existing products 
VHF portables and mobiles; EC series Jerk-n- 
Run units; dual transceiver mobiles; signaling 
devices; full line of accessories. 

New products 
EC series Jerk-n-Run units: ECHS90. 
ECHS90JS. ECCS510J1. ECCS510J»s, 
ECUS90JA. ECU490IS: LAAOQ170 120V/ 
240V power supply. 
Circle 226 


Booth Ti 


See ad pages 36, 37 


Brown and Schwaninger 
Existing products 
Form 600 Made Painless. 
Circle 227 


Booth 347 


Hhay-C omm-Co 
Existing products 
Wanted new and used radio equipment— 
Motorola, E.F. Johnson, Standard, Kenwood. 
Uniden: repeaters and paging transmitters. 
Circle 228 See classified ads 


eoth 2047 


SMR 
Enhancements & Networking 


COMMUNICATION 
SOLUTIONS 


* Digital Audio 


* Start With 48 Ports 
Increase To 256 


* Follow Me Roaming 
* Time Steering 
* No Answer Transfer 


« Remote Subscriber 
Rerouting 


* Remote System Access 


* Real Time Diagnostic 
Displays 


* Voice Mail 
* Call Screening 


« Least Call Routing 


FOR ADDI 


TIONAL INFORMATION ON HARK'S MEGA SWITCH, 
PLEASE CALL: 


Systems 


1-800-367-4275 


768 Travelers Boulevard * Summerville, SC 29485 * Phone (803) 875-4480 * Fax (803) 873-5277 


Circle (30) on Fast Fact Card 


Expo 


CGE-T. 

Existing products __ 
Alrsite propagation study software; CET3300 
3-dimensional terrain viewer: “Dial Access” 
on-line services 

Circle 229 


Booth 1853 


Cablewave Systems Booth 1417 
Existing products 

Flexwell foam coaxial cable: Type N and DIN 
couxial connectors; microwave antennas. 
Circle 230 


Cadex blectronics Booth 348 
Existing products 
C7000 battery analyzer services NiCd. NIMH. 
SLA and L-ion batteries. 

New products 

C7O0Q0ER, based on the C7000 platform, 
the ER offers [SOW of continuous power: 
BatteryStat is a Windows-based applica- 
tion software that interfaces with a PC to 
collect battery data from the analyzers; 
Battery Net networks as many as 32 C7000 
analyzers through an RS-485 bus for si- 


Portable Power! 


The New EC Series 
Vehicular Chargers & RF Amplifiers 


Phe EC Series units are designed to be 
compatible with Bendix/King portable 
radios, A specially designed side connec- 
tor enables a true “jerk & run” opera- 
tion. Models offered include VHF or 


+, BK RADIO 


WORLD Chass RADIOS, !M 
A RELM Communicarions Company 
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UHF dual rate chargers, VHF and UHF 

chargers with 50 watts RF amplification 

across the band and siren and lightbar 

controls depending on the specific need. 
Call today for more information! 


2901 Lakeview Road. Suite 100 
Lanwrence, KS 66049 
800-648-1947 or (915) 842-0402 
Vax: (913) 841-0287 


Circle (31) on Fast Fact Card 
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multaneous service of 128 batteries. 
Circle 231 See ad page 14 


Cartwright Communications Bouth 417 
Existing products 
Andrew, Cablewave, Allen Telecom Group. 
Celwave, CESCO, Telewave. Federal Signal, 
PolyPhaser, Bird. Gamber-Johnson, 
Alexander, Muluplier, Speco, Times LMR, 
Astron, RFI Connectors, Amphenol. Newmar, 
Communications Spectalists, SmarTrunk Sys- 
tems and SSC, 

New products 
Expanded enginecring—site equipment; 
renlal service: retune equipment: special fil- 
ter design; phasing harnesses: expanded ex- 
port services, 
Circle 232 See ad page 98 


Cellular & Mobile International Booth B19 
Existing producty 
Published bi-monthly, Cellular & Mobile In- 
ternational provides decision-makers with 
articles that examine the technologies, appli- 
cations and equipment of the international 
wireless communications industry, The circu- 
lauion of 10,0004 reaches system operators, 
dealers, distributors, engineers, large-volume 
end-users (including public safety buyers) and 
manufacturers around the world, including 
European, Asian and Latin American markets. 
Circle 233 
Cellular Business Booth S19 
Evisting products - 

The first and only all-cellular trade publica- 
tion for the cellular industry, Cellutar Busi- 
ness is published 13 times a year for cellular 
system operators, dealers, retailers, resellers. 
sales agents, distributors, engineers. large- 
volume end-users and manufacturers, The 
editorial addresses both technological devel- 
opments and marketing concerns. with col- 
umns focusing on news, new products, sales 
strategies and data, Visit our booth to pick up 
a copy and sign up for your free subscription. 
Circle 234 


Central Tower Booth 459 
Existing products 
Guyed, self-supporting and monopole com- 
munication towers. 

New products 
75° lightning pole for cellular and PCS 
applications. 

Circle 235 


Centurion International Booth 79 
Existing products 
Replacement batteries and antennas for two- 
way radios and cellular phones: battery and 
antenna products for wireless data devices and 
computers; Silent Partner cellular antenna. 

New products 
Enhanced cellular pull-up (ECPU) antennas: 
ECPU to fit AT&T 3770: ECPU 5706 to fit 
Nokia 232; ECPU 5707 to fit AT&T 6650 and 
Nokia 2120; ECPU $710 to fit JRC 870; ECPU 
5711 to fit Nokia 1300 series and model 1335; 


Expo 


ECPU 5712 to fit Mitsubishi DiamondTe! 
5000 series. 


Circle 236 See ad page 9 


Ceo Tronics Booth 360 
Existing products 
Headsets and communication systems for ra- 
dios. including PTT and Vox headsets; Con- 
tact Com contact microphone for helmets and 
respirator masks; Ear mics, covert security 
systems; TC 917 UHF wireless headset. 


SULTIMATE 


OCR RETR RET Brand Quality. Value priced, 


JBRO Battenes, inc. 1938-A University Lane Lisle, lL 60532-2150 « Phone: 708/964-9358 Fax: 708/964-9081 Order Entry: 600/237-6435 
YBRO Battenes $.W. inc. 25700 1-45 North #111 Spring, TX 77386 » Phone: 713/367-9393 Fax: 713/292-7139 Order Entry: 800/245-1138 


New products 
Vibrator system for speakerless audio re- 
ception; high-performance Superlight head- 
set; modular wireless inductive surveillance 
system, 

Circle 237 


See ad page 110 


Cerulean Technology (formerly 
PacketCluster Systems) 
Existing products 

Mobile data communications systems for pub- 


Booth 1939 


TRIP. 


When you need power, don't 
trip up! Demand JBRO land 
mobile batteries, featuring 
the industry's highest power 
ratings. JBRO batteries are 
built to OEM specifications, 
without the OEM price tag, 
so you get dependable, 
cost-effective performance 
every time! Then maximize 
productivity with Telepower * 
Conditioner/ Analyzers, the 
finest battery maintenance 
systems available. 

Call today for a free catalog. 


Circle (33) on Fast Fact Card 
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lic safety; mobile data system with CAD/RMS 
interface and automatic vehicle location, 
New products 

Windows 95-based mobile data communica- 
tions software for law enforcement. 

Circle 238 


CESCO (Communication 
Equipment and Service) 

Existing products 

Universal coax grounding kit; Cable Pak 

mounting bracket; grounding equipment on 

tower sites; Safety equipment; stainless and 

nylon cable ties; skid. ack and capstan 

winches; microwave replacement radomes 

and hardware; all products for tower sites 

and maintenance personnel. 

New products 

Thermoweld molds and shots. 

Circle 239 


Booth 4757 


ChargeGuard Booth 457 
Existing products 
Automatic on/off timer switch for two-way 
radios and mobile equipment. 

New products 

Commshop software designed exclusively 
for the two-way radio industry to track 
service information. 
Circle 240 


See ad page 86 
Christie Electric Booth 246 
EXISHAG DOGO 
CASP/1200 battery charger and analyzer; 
CASP/2000 battery charger and analyzer, 
Circle 241 See ad page 76 
Cimarron Technologies Booth 130 
Existing products 
Skymark automatic vehicle location system: 
GE-Star ANI encoders and decoders. 

Circle 242 


David Clark 

Existing products 
3000 and 7000 serics headsets and push-to- 
talk adapter cords for mobile and portable 
radios; 7200 series voice-activated headsets 
for portable radios; 3800 and 4200 series 
headset intercom systems with two-way radio 
interface 

New products 
6000 series noise-attenuating headsets for 
portable and mobile radios provide clear, 
crisp voice transmission in high-noise 
environments, 
Circle 243 


Booth 1928 


See ad page 34 


CommsScope—Ceneral Booth L758 
Instrument 

New products 

Cell Reach broadband coaxial cables designed 

for wireless transmission systems. 

Circle 244 See ad page 63 

Communications Associates Booth 818 

Existing products 

Uniden portable and mobile VHF, UHF and 

800MHz radios. 


Two-Way Pag 
Is A Realty! 


> 


With the Tango and Tenor’ Personal Messaging Units and 
The Wireless Concert!" system solution, the very concept of 
paging expands into a whole new universe of business advantages. 


There is a big difference between promises and reality. 
And today’s reality is that Motorola is the first company 
to offer all the advantages of two-way personal messaging 
units and advanced messaging systems. At Motorola, 
two-way messaging is not a promise, it is reality. 


Today, with the Tango two-way pager, your customers 
can reply instantly to a message directly from their personal 
messaging unit. Or, using Tenor, they can receive, listen 


Paging Products Group 


Visit us on The World Wide Web nitp.)www.motcom/MIMS'PPG/org/amsé.nim 


© 1995, Motorola, Inc, All rights reserved 


to, and store messages in the caller's actual voice, just 
like a pocket-sized answering machine. And, for your 
system, The Wireless Concert! offers many advantages, 
such as automatic registration, spectrum re-use, assured 
message delivery, and automatic message-received notification. 


To find out more about Motorola's two-way paging 
products and advanced messaging system solutions, 
please call us at 1-800-520-PAGE (7243) or (817) 245-4663. 


», Motorola, Tango, Tenor and The Wireless Concert! are trademarks of Motorola. Inc. Designed and produced by Motorola AMSD Marketing (AA) M OTOR OL A 


Circle (34) on Fast Fact Card 
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New products 


IFR*s Com-|20B: Anritsu Wiltron’s $331 Site 
Master; Uniden’s SPS series 800MHz alpha- 
phone— 


numeric trunking 
SPS335TSD. 
Circle 245 


portable 


{ ommnumications Dati Services 
Existing products 


Booth 729 


Software products and services 


radiowave propagation prediction and analy- 


sis. RFCad is a Windows-compatible soft- 
Ware program incorporating point-to-point, 
area coverage and contour prediction mod- 
ules. Results of studies are depicted on color- 
coded, variable-scale coverage maps. Modi- 
fications for the effects of surface clutter and 
vegetation are available. On-line engineer- 
ing programs and databases are available 
remotely via modem, or CDS staff can per- 
form studies in-house. 


Circle 246 See classified ads 


It will bring in the clowns. 


Digital ANI 


Caller ID will end the stuck mikes 
and stop the horseplay on your 
radios. ID-33 includes time-out 
timer and emergency. Fleet prices 
$69 to $121. 800-521-2203. 


[ esc | CONTROL SIGNAL’ 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 
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GUALITY:SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 


* Low-loss ‘Transmitter Combiners 
“Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 

Investigate this complete line of 


high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4203 


WEANVEOIN 


PRODUCTS, INC. 
PO.BOX 21145 * WACO.TEXAS 76702 
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Computer Resources Hoath 642 
VO Sk —_—_— 
SMR billing systems; pager billing system: 
service and sales management, all associated 
accounting modules; software; hardware, in- 
stallation and training. 


Circle 247 See classified ads 


Comtelco Industries Booth 1259 
Existing products 

BSXL series omnidirectional base station an- 
lennas; Y33 series yagi antennas; mobile an- 
lennas; mounts and accessories; antenna and 
antenna system couplers; multiple antenna 
array products and accessories. 

Circle 248 


Connect Systems Booth SOT 
Existing products 

Repeater tone panels; telephone intercon- 
nects; communications decoders. 

New products 

LT-4200 LTR controller; LT-4900 LTR con- 
troller/interconnect. 


Circle 249 See ad page 13 


CT Communications Booth 1926 
Existing products 

De remotes; de termination panels: tone 
remotes; tone termination panels; local exten- 
sions and specialty remote control products 
for use with various Motorola, Radius, Mid- 
land and Kenwood radios. 

New products 
MCR210alpha alphanumeric remote for use 
with Motorola Radius and Maxtrac radios. 
Circle 250 See ad page 76 


Cromack Industries Booth [948 
New products 

CEC-10A code synthesizer I]; CEC-20 code 
analyzer/synthesizer. 


Circle 251 See ad page 84 


Ci Booth 906 
Existing products 
Opti-Page combination voice mail and pag- 
ing terminal; Page Master Phase II: Mitee- 
Page (alpha) and Wee-Page paging termi- 
nals; SF-65 page store and forward; DID trunk 
manager: TXC remote base station controller: 
Mobile Master Phase II mobile terminal. 
New products 
DID/SMR 3-5 features upgrade—now capable 
of decoding DTMF from DID trunks and can 
provide a voice prompt to the calling party; 
also, database back-up capability. 

Circle 252 See ad page 98 


Cusheraft 
Existing products 
Base, mobile and portable antenna products 
for the land mobile, cellular, PCS, ISM and 
spread-spectrum radio bands; standard de- 
signs are available from 30MHz to 5.7GHz: 
custom designs and modifications are avail- 
able upon request. 

Circle 253 


Booth 1135 


DAL. Communications Booth 440 


Existing products 


It's Time to 
Pertori. 


KENWOOD, 

FIFTY YEARS OF 
ENGINEERING... 

FOR SITUATIONS JUST 
LIKE THIS. 


The true test of your 2-way 
radio is in an emergency 
situation. This is when you 
know you can depend on 
Kenwood. Ail Kenwood 
radios are durable, 

with rugged Mil Spec 
construction. They're easy 
to use with convenient 

and versatile features. 


Call us about our 
TK-230/330 portable with a 
channel group selector knob 

for choosing new channels on 
the fly and enunciator tones 
so you hear all channel 
changes. Like our full line 

of mobiles and portables, 

the TK 230/330 meets or 
exceeds military and industry 
standards in |3 categories. 
You can feel, hear and see the 
difference Kenwood makes 
when it counts. 


KENWOOD 


ALWAYS COMES THROUGH 


KENWOOD COMMUNICATIONS CORPORATION * FAX (310) 761-8246 * http://www.kenwood.net 
CaL. 1-800-950-5005 


Circle (37) on Fast Fact Card Visit us at IWCE, Booth #401 
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GE two-way radios; EDACS innovations, in- 
cluding the Linker, MDR remote, MDX smart 
microphone, Extend Orion, Slow Poke power 
delay timer, Wireless for Windows; wireless 
data products; AVL/GPS. 

New products 
Wireless data for EDACS; Telemetry for 
EDACS: AVL. for EDACS. 
Circle 254 


See classified ads 


Daniels Electronics Booth 245 
Existing products 

MT-3 synthesized narrowband repeaters: hot/ 
cold standby radio systems; radio modules 
)18MI1z-960MHz. 

New products 
MT-3 series VHF RX/TX base station radio 
modules, 

Circle 255 


Data Express Booth 1227 
Existing products 
DE-2400 C RF data modem; fleet manage- 
ment 2000 AVL/mapping software. 

New products 
DE-2400 G RF data modem with 10-channel 
on-board GPS receiver; custom software for 
wireless dispatching and messaging. 

Circle 256 


Datumtech Booth 1817 


Existing products 


Automatic vehicle location and tracking us- 
ing GPS over RF, cellular and RAM Mobile 
Data; state-of-the-art dispatch-oriented loca- 
tion and tracking software for public safety, 
ambulance, trucking and taxi. 

New prodticts 

AutoGuard-GPS for vehicle anti-theft and 
roadside emergency assistance; DataLogger- 
GPS for inexpensive long distance fleet moni- 
toring and data capture; modular mobile com- 
puter (MMC) and head-up displays (HUDs). 
Circle 257 


Dealers’ Product Senree Booth S19 
Existing products 
This tabloid from the publishers of Mobile 
Radio Technology and Celiular Business de- 
livers 100% product coverage to a unique 
audience of wireless communications dealers 
and retailers, Visit our booth to pick up a copy 
and sign up for your free subscription. 
Circle 258 


Diablo Commmunteations Benth 1244 
Existing products 
Diablo owns and operates more than 80 multi- 
user communications sites throughout Cali- 
fornia and is developing a network of low- 
elevation sites to complement its established 
network of mountaintap sites. 

Circle 259 See classified ads 


DINET 

Existing products 
Data-Mate 1000, 1500, 3100 mobile data 
terminals. 
New products 
Data-Mate 400, 600, 800 mobile data termi- 
nals; AVL/GPS tracking and mapping system. 
Circle 260 


Booth 1855 


DitraCamm Booth 117 
Existing products 
TP series tone and voice pagers; power sup- 
plies and related accessories. 

New products 

LP series desktop power supplies; VP series 
single-channel yoice pagers; RM series modu- 
lar power supplies, 
Circle 261 


See ad page 68 

Dynatech Tactical Booth 216 
Communications 

Existing products 

Two-way radio accessories; wireless video 

systems. 

New products 

T-70-S; Dynapix HN-2000 wireless video 

system. 

Circle 262 


E.F, Johnson Booth 1101 
Existing products 


Viking CX full-duplex LTR hand-held; 


Don't let the low 
price fool you. 


It's a recurring theme. 
Whenever we explain 
how powerful and com- 
prehensive ServicePlus is, 
people can't believe that 
they can get a total ser- 
vice information system 
for such a low price. 

From a single point of 
entry (Logbook), you can 
access accurate customer 
data, equipment history, tech- 
nicians, suppliers, service 
contracts, inventory and dis- 
patch. This modular system 
uses look-up tables and pre- 
set defaults to make Work 


ServicePlus’ 


Service Information System 


oe 


ace: 


3dB gain ... only 5/8" high 


M@ Wireless data, radio 
, 85 data, ff : B ou SP Manager, 
washes, bridges, garage doors tclemetry, spread spectrum Order data sd and informa- Logbook, ‘iisiairD : 
and tree branches. applications, tion retrieval fast and easy. Control, and 


$2780 


@ Eliminate damage from car 


ServicePlus modules include: 

« SP Manager 

* Logbook {Work 
Orders/Invoicing} 

* Inventory Control 

* Service Contracts 

* Dispatch 

» Purchase Orders 

* ACCPAC Plus™, Great 

Plains™ or SBT™ 

Accounting Interface 


@ UHE, Cellular and SMR/ Purchase Orders. 


‘Trunking Frequencies 


Bi Inconspicuous, less prone 
to theft and vandalism in 
public places. 


National Sales Office (919) 403-8598 


Available through these distributors: AF CommSupply. Cartwright, 
Comm Associates. Comm Express, CMC, Conuit GORS., 
Electro-Comm, Hurion, Pulstar, Talley, Tesseo 


Visit us at 
Booth 1749 


IWCE ‘96 


ServiceWare 
Corporation 
Tel: (613) 521-7391 
Fax: (613) $21-5595 


LoPro® is a trademark of Northpoint Communications Products, Inc. BBS/Demo; (613) 521-2105 
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_ Bird Component . 
Products was formed to 
design and manufacture 
high power attenuators, re- 
sistors, terminations and custom 
devices. Their new T? Technology 


complete line o 
y multicouplers, : 
repeater amplifier jf—" 
~~ systems, duplexers and Fae 
nna Tester, will always. cavity filters. = 
surements you can trust. Whether you need ‘to create 
manage or measure RF energy, there's 
a Bird Technologies Group company 
that can help put a bang in your 
business. To hear more about what we 
can do for you, call 216-248-1200. 


TECHNOLOGIES GROUP U.S. Headquarters: Tel: 216-248-1200 Fax: 216-248-5426 
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Viking mobile and hand-held LTR trunked 
radios; Viking repeaters and other LTR infra- 
structure equipment; multinet wide-area 
trunking. 

New products 

UHF model Avenger SE hand-held; Summit 
status messaging unit; DL-3412/22 synthe- 
sized data telemetry transceivers. 

Circle 263 


Kagle Telecom International Booth 437 
Existing products 

Paging base stations; Extend-A-Page repeat- 
ers; uBeep in-house paging terminal; trans- 
mitter controllers; MAC300 security system 
and pagers. 

New products 

Numeric UB2000 and tone-only pagers; Mini 
Terminal in-house paging; alphanumeric pag- 
ers, numeric + pagers. 


Circle 264 See ad page 56 


EDX Engineering Booth 826 
Existing products 

Signal master software package that predicts 
signal propagation for a wide variety of wire- 
less communications systems; MCS PC pro- 
gram offers communication channel model- 
ing using ray-tracing propagation techniques; 
terrain elevation databases covering the 
United States, Mexico and Great Britain, 
New products 


Wide, Clear Ch 


SL-70W Handheld / SM-2000 Mobile 


April 1996 


EDX SignalPro for Windows 95/NT, a com- 
prehensive PCS/cellular system planning tool 
including coverage and interference analysis 
using the most advanced propagation models. 
Circle 265 See classified ads 


El Paso Communications Booth 1953 
(EPCOM) 

Existing products 

Two-way radio communication equipment 

and accessories; engineering support, instal- 

lation and guarantee, 

New products 

SYS1533, SYS4533 duplexers “Syscom”; 

T835, T855, T885 800MHz repeaters 

“Tait”: T Link 2300 “Syscom”: PM-400 tele- 

phone interconnector “Syscom.” 

Circle 266 See ad page 100 


Electro-Comm Distributing Booth 129 
Existing products 
Distributor of a full line of two-way radio 
accessories. 

New products 

Full product line in cellular accessories: 
Nokia, Motorola and Audiovox cellular 
phones. 

Circle 267 


EMR 
Existing products 
All of the following components and systems 


Booth 1616 


ee 


AVL 
Sod ae 


are available for use from 66MHz to 2.0GHz: 
Filter-ferrite and hybrid-ferrite combiners; 
I.M. control panels, isolators, harmonic filters 
and z-matchers; receiver multicouplers, 
towertop multicouplers, preselectors, 
preamps, power dividers and dualband cou- 
plers; bi-directional and unidirectional sys- 
tems line taps and antennas; mobile, base sta- 
tion and small format base station antenna 
duplexers: BP cavities to 1.5kW and PN cavi- 
ties to 400W, 

New products 

Models 7430(150), 7530(450) and 7630(900) 
low-power 20W single stage isolators; 25141 
low-power 20W, four-channel UHF hybrid 
combiner; 64536/ENC 10OW VHF (148-190) 
six-pole small format base station duplexer 
for 1.5MHz splits; 644 10/SBC 1kW to 1.SkW 
VHF bandpass cavity resonator. 

Circle 268 See ad on page 96 


Engineered Endeavors Booth 1570 
Existing products 

Taped tubular steel monopole structures: ro- 
tatable platforms: installation services. 
Circle 269 


Enviro-Buildings Booth 461 
Existing products 

Economical durable. lightweight modular 
building to accommodate shipping and easy 
installation with the patented cam-lock 


A World of Communications 


Circle (41) on Fast Fact Card 


Phone: 1-800-821-7848, ext. 399 


Fax: 816/891-8815 


Alexander, Batteries introduces the next generation in battery 
maintenance ... the Optimizer, 2000 Series. 


The Optimizer 2000 Series is a revolutionary charging system 
offering these features: 


* Charging of Nickel Cadmium, Nickel Metal Hydride, Lead Acid 
and Lithium chemistries. 


Rapid charge is terminated according to voltage, 
temperature and time factors. 


Light weight: No heavy transformer. 


UL approved. Meets agency standards of CUL, TUV and CE, 
pending final approval. 


Available with RS-232 serial port. The Optimizer 2000 can be 
operated from a computer to collect data and send commands. 


Available in 3 and 6 station units. 
Easy to read display: 3-unit 1.5" x 5.8", 6-unit 1.5" x 11.6". 


Call, fax or write for more information. 


1-800-526-ALEX 


1511S. Garfield Place, Mason City, |A 50401 + FAX: 515-423-1644 
Win an Optimizer! Visit us at Booth #620 at WCE. Circle (42) on Fast Fact Card 
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design—an alternative to conventional shelters. dio: Prism HM mobile radio, KPC portable; 


Circle 270 conventional desktop repeater; NPC-200 por- 
table: Monogram EDACS mobile; NPC-50 

ye portable. 

Er iesson Booth 301 Gicte 271 

Existing products 

Enhanced Digital Access Communications ES] Cases and Accessories Booth 1953 


System (EDACS) and products. including M-— Eyisting products 

RK, Prism HP, Monogram portable radios and Bravo; Bravo Plus: Lifestyle Plus; Memo Ex- 
Orion mobiles. press; NEC; Panasonic: BPR: Advisor: clips; 
New products doors; buttons; chains; bungees. 

IPE Infinity portable: LPE-200 portable ra- New products 


ELECTRONICS CORPORATION 


THE DIFFERENCE IN DISTRIBUTION 


Primus Electronics is - 
an Andrew Certified 


Disiribuior ANDREW 


Andrew offers everything you need to build the highest quality transmission 
line system. In addition to coaxial cable, Andrew also offers a complete line 
of connectors, cable assemblies and accessories. Each is designed and tested 
to reduce intermodulation (IM) and optimize the mechanical and electrical 
performance of your entire transmission line system, 


As an Andrew certified distributor, all work performed by Primus Electronics 
is backed by factory warranty. 


Andrew Innovation...Put It to Work for You. 


COAXIAL CABLE 
CONNECTORS 
ACCESSORIES 
MICROWAVE ANTENNAS 


Call us today to receive your 
free copy of our catalog 


18424 S. I-55 WEST FRONTAGE ROAD JOLIET, ILLINOIS 60431 


800-435-1636 i) 800-892-1473 
FAN 800-767-7605 
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Ultra Express housings: Uniden XLT 
housings. 
Circle 272 


ETrunk Systems Booth 327 
Existing products 

ETR 500 repeater/base station; aftermarket 
trunking boards. 
New products 
ETR 5000 repeater/full duplex mobile 
trunking for Radiusport radios; ETrunk "Se- 
lect” all digital trunking boards. 


Circle 273 See classitied ads 
Eventide Booth 1557 


Existing products 
VR 240 series DDS-2 DAT digital audio log- 
gers: VR 204 series DDS-2 DAT digital audio 
loggers: VR 240 series 8mm hi-density digital 
audio loggers: ECW 40 series GPS satellite 
master Ume systems. 

New products 
VR 240 8mm hi-density digital audio re- 
corder, ECW40 GPS satellite chronometer 
master lime syne unit. 

Circle 274 


Fanon Courier Booth 1442 
Existing products 
Courier Procom M54 and MUS4 5W, four- 
channel crystal controlled VHF & UHF por- 
table transceivers; Procom U22 2W, two- 
channel crystal controller UHF portable trans- 
ceiver; Procom M510 and MUSIO 5W, 10- 
channel synthesized programmable portable 
VHF and UHF portable transceivers, 

Fanon Megaphones; intercoms; P.A. am- 
plifiers; paging/lalkback speakers; paging 
systems. 

New products 

Courier Procom M520 5W, 20-channel syn- 
thesized programmable portable VHF trans- 
ceivers; Procom MU520 5W, 20-channel 
synthesized programmable portable UHF 
transceivers. 

Circle 275 See classified ads 


Fibrebond Booth 1256 
Existing products 

FibreLite panelized equipment shelter weigh- 
ing 60% less than the conventional GFRC 
building, but retaining tough qualities like 
bullet resistance and portable durability, 
New products 
WinX31 cable wave radio systems. 
Circle 276 


Fibrebond Resources Booth 1256 
Existing products 
Galvanized steel self-supporting and guyed 
lattice towers; turnkey site development 
services, 
Circle 277 


Fibrebond West Booth 1256 
Existing products 

FibreLite panelized equipment shelter featur- 
ing an exposed aggregate or custom exterior 
that weighs 60% less than the conventional 
GFRC building. 


Rework and Repair 


Let us show you how easy - 
and inexpensive — SMD 
removal and replacement can 
be! You won't believe that you 
can get so much capability - 
in such a reliable, quality built 
system — for so low a price! 


Patent Pending 


Totally Programmable Microprocessor Control 
1100 2:00 6:00 4:00 S00 6:00 No External PC Required 

PA. Module No Shop Air Required 

Rugged, Reliable, and Powerful 


Rework the Entire Range of Telecom Components! 


4:00.2:00:3:00 4:00:5:00 6:00 (AA) MO TOROLA 


OMPAC, C5 


=A.P. EB. 


48 Coral Way, MM 105.2 ™ Key Largo @ Florida, 33037 
Spectra PLCC Bravo Express QFP Tel (305) 451-4722 a Fax (305) 451-3374 


0 1:00 2:00 3:00 4:00 5:00 6:00 
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New products 
WinX31 cable wave radio system. 
Circle 278 


Filtronetics Booth 855 
Existing products 
LC and crystal filters; lowpass. highpass, 
bandpass and band reject filters, as well as 
phase match, linear phase and anti-alias type 
filters; frequency range in fundamental mode 
crystal filters is from 5kHz to 200MHz 
(500MHz 3rd overtone) and with LC filters as 


high as 1GHz. 

New products 

High frequency front-end crystal filters. A 
representative unit model FN-2102 has a cen- 
ter frequency of 159.030MHz. a 3dB band- 
width of 6kHz and a 55dB bandwidth of Fo 
*15kHz. 

Circle 279 


Flash Technology of America Booth 1848 
Existing products 


Obstruction lighting products and systems 


422-Series Auto-Backup™ 


Tower-Mounted Preamplifier Systems 
For the 806-960 MHz Frequency Range 


US. PAT, #5,418.490 * Auto-Backup system (US and other 
patents pending) monitors primary 
preamplifier and switches to backup 
preamplifier in case of primary failure. 


Secondary preamplifier is normally 
off-line and isolated from events 
that would destroy both amplifiers 
in competitive parallel-connected, 
"redundant" systems. 


High-selectivity, six- to ten-section 
combline preselectors for trunking, 
AMPS and GSM bands in 5, 10, 12.5, 
15, 18 and 25 MHz bandwidths. 


Multiple power supplies with auto- 
matic battery backup for maximum 
system reliability. 


Model 422-86A-07-18-117 
Auto-Backup Tower-Mounted 
Preamplifier System 


* Ground-level contro! panel 
provides positive diagnostic 
and power backup capabilities 
via a separate DC cable. 


High-performance bipolar 
preamplifiers feature low 
noise figure and high output 
intercept point. 


High-performance receiver 
multicoupler output amplifiers 
have a third-order output inter- 
cept point of +43 dBm to 
assure a large dynamic range. 


Auto-Backup... 
The no-compromise receiving 
system for today's world. 


Model 42-86A-42-24-117 
24-Channel Receiver Multicoupler with 
422-Series Auto-Backup Control 
Panel and RF Test Panel 


TX RX SYSTEMS INC. 


MULTICOUPLERS - SIGNAL BOOSTERS 
DUPLEXERS - CAVITY FILTERS - RF SYSTEM PRODUCTS 


8625 Industrial Parkway - Angola, New York 14006 
Telehone (716) 549-4700 - Fax (716) 549-4772 
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that are ETL certified: FAA-, DGAC-, ICAQO- 
and Transport Canada-approved. 

New products 

ElectroFlash FTB 312 medium-intensity dual 
(L-864/L-865) flashing obstruction beacon. 
Circle 280 


Frequency Management Booth 930 
Existing products 

Crystals for pagers, land mobile, micropro- 
cessor, commercial and OEM specifications: 
channel elements: complete clement supplied 
or erystals made and installed in customers’ 
elements; oscillators: various types, full and 
half-size. TTL. HCMOS. VCXO. 

Circle 281 


Fryer’s Site Guide Booth 347 
Existing products 
All 1996 regional editions; on-line services; 
site search services. 

New products 
CD ROM/electric book. 
Circle 282 


Fujitsu Microelectronics Booth 1241 
Existing products 
Prescalers; phase locked loops. saw filters: 
semi-custom RF LSI. 

New products 
PCS saw filters; antenna duplexer, MBISEXX 
series PLL: MBISFXX series PLL: MBISSXX 
series PLL. 

Circle 283 


Gabriel Electronics Booth 1440 
Existing products 
Cellular and PCS base station panel antennas: 
Microwave point-to-point antennas; transmis- 
sion line systems; pressurization equipment. 
New products 
Cellular and PCS base station panel antennas. 
Circle 284 


GEC Plessey Booth 758 
Existing products 
SP8900 series high-speed prescaler; SP885X 
series single chip synthesizers: SP8400 series 
low phase noise presealer; SL3522 and 
SL2524 log/limiting amplifiers. 

New products 

KESRXOI 290 470MHz ASK Super-hetero- 
dyne radio receiver; KESTXO] 400MHz- 
460MHz ASK radio transmitter; KESTX02 
290MHz-360MHz ASK radio transmitter, 
Circle 285 


General Communications Booth 910 
Existing products 

Ericsson mobile radios and accessories. 
Circle 286 See classified acs 


Glenayre Electronics Booth 1627 
Existing products 

MVP; GL3000; GL6880; LNYX, 

New products 

GL6880 wireless line extenders. 

Circle 287 See ad page 55 


Global Electronics Booth 1471 
International 


Existing products 


——— 


A Unique Approach to 


Battery Analyzers 
and Chargers 


Communication = Cellular = Biomedical = Photography 
Charge = Analyze = Condition = NICAD = NIMH = Gel Cells 


W & W Associates is 
proud to introduce it’s 
new line of affordable 
Battery Analyzers and 
Chargers. Our new line of 
MasterChargers® can 
charge NICAD as well as 
NIMH battery packs. 
These unique chargers are 
analyzer ready and 
employ state of the art 
microprocessors, enabling 
them to detect when a 
battery is fully charged 
utilizing a negative delta[V) 
and delta(T}/delta(t) 
detection techniques to 
establish when a battery 
is fully charged. 


MasterCharger 6a® 


Analyzer I® Analyzer IIl® 


MasterCharger Ia® 


The Analyzer “I’® compliments our line of The Analyzer “IlI"® and the Analyzer “VI"® are 
battery chargers, when used in conjunction with _ three and six station analyzers, in which each 
the MasterCharger® Series. It enables you to: station is independent of the others. These 


Analyze - Condition - Charge - Discharge- and multi-station analyzers offer a choice of 
gives a readout in milliamperes. The Analyzer ‘I’ | Charge/Discharge rates, in addition to having 
is the most cost effective analyzer in the market. a provision for an external programmable load. 


Please Call For Additional Information and Pricing 


W&W ASSOCIATES 


800 SOUTH BROADWAY, HICKSVILLE, NEW YORK 11801 
IN U.S.A. & CANADA CALL TOLL FREE (800)221-0732 = IN NY STATE CALL (516)942-0011 = FAX (516)942-1944 


ALL SPECIFICATIONS & PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 
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Pager erystals, 
Circle 288 
GRE Americu Booth 744 
Existing products 

GINA spread-spectrum radio modems. 

New products 

GINA model 8000NVK, 64kbps spread- 
spectrum radio modem. 


Circle 289 See ad page 115 


Grundig Electronics Booth 217 
Existing products 

GPS/AVL systems and software. 

Circle 290 


Hark Systems 
Existing products 
MegaSwitch for SMR networking, one-num- 
ber follow-me, voice mail, least cost routing. 
Terminates, Tl; two-way DID and analog 
lines: SI-SSOEX with Author software allow- 
ing SMR enhancements for smaller systems 
providing DID, call forwarding, no answer 
transfer and autoniatic follow-me; CD00 ro- 
tary to DTMF converter; TNPP network con- 
troller. 

New products 

TSM 2000 tower site monitoring equipment 
with remote card access option—reports vari- 
ous alarm conditions, remote access for view- 


Booth tas 


ing events and keeps a detailed log of all 
events. 


Circle 291 See ad page 35 


Hazeltine Booth 237 
Existing products 
Phazar intelligent antenna systems; Phazar 
planar antennas: Chameleon antennas. 

New products 

Expanded line of Phazar planar antennas for 
ESMR and cellular, including 820-090-11-9, 
806-050-14-0, 806-050-14-4, 806-105-11-0 
and 806-080-11-0. 

Circle 292 


Hirschinaiun of \merics Kooth S32 
Existing products 

Mobile antennas — 30MHz-960MHz, 
1.8GHZ. 

New products 
MCA 1800 1.8GHz glass-mount mobile an- 
tenna: E5910 1.8GHz base antenna; MCA 


1801 1.8GHz rooftop mobile antenna. 

Circle 293 See ad page 94 
Hughey & Phillips Booth 249 
Existing products 
Aircraft warning obstruction lights that are 
sold worldwide and are ETL certified and 
approved by the FAA. Transport Canada and 
ICAO. Product classifications are high- 
intensity strobe lights. medium-intensity 


Geographic Signal Coverage 
At Your Fingertips. 


Introducing The STI-9100 Laptop 
io Signal. Measurement & Analysis System. 


ur STI-9000 was the first mobile signal measure- 
ment & analysis system that allowed engineers to 
analyze RF signal coverage completely and see 


real time results. 


Introducing the STI-9100 laptop. Smaller, lighter, 
faster, with an easy to use color graphic interface. The 
STI-9100 laptop is a turnkey system that easily installs in 
any drive test vehicle. The system is Windows®-based, 
includes a multi-channel GPS, and works with the field strength meter 
shown or your preferred communication receiver. 


If you have a need for signal coverage measurement solutions in PCS, cel- 


lular, mobile radio, broadcast or paging, call for detailed product information, 


pricing and receiver options, 


‘Setting the standard for communication system coverage analysis.” 


Windows™ is a trademark of Microsoft® Corporation, 
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strobe lights, incandescent lighted red bea- 
cons, neon steady-burning warning lights and 
controllers for all systems. 

New products 

24V D. C. FG3000 dual strobe beacon that 
provides red light for nighttime and white 
light for daytime. 

Circle 294 


Hustler 

Existing products 
Spirit series omnidirectionals for PCS; G7- 
150 series for VHF: G6-450 series for UHF: 
Spirit series omnidirectionals for VHF and 
UHF, 

New products 

Microstrip panels for PCS—HR12-18189, 
single polarization, 12dBdy HRD12-18989 
dual polarization, 12dBd. 
Circle 295 


Booth 1835 


See ad page 53 


Hution Communications Booth 121t 
Existing products 

Distributors of wireless communications 
equipment and components from more than 
80 manufacturers, including antennas, batter- 
ies, cubles, power supplies, test equipment 
and cellular accessories. 

New products 
1996 product selection guide: Hutton cellular 
products. 


Circle 296 See ad page 83 


"Geographic Signal Coverage At Your Fingertips.” 


17980 S.W, Shadypeak 
Beaverton, OR 97007 


903/848-8500 
503/848-8534 Fax 


CHANNEL 


PWA/VOL 


TX/BUSY MON 


AIDLAN D°* 


SY NeSTEeChH!] XTR 


P SCAN 


A/D SEL 


d. Bid 


SQUELCH DN 


No other mobile radio can do so many jobs, 
so well and so cost effectively! 


a 


Performance 


All the essentials you need to get the most from 
your system, Excellent Tx/Rx specs in lowband, 
VHF, UHF and 800 MHz models. Up to 99 chan- 
nels and 110 Watts of transmit power. 10 Watts 
of external audio output. TOT. BCLO. 
CTCSS/DCS. 4 levels of 40-channels/second 
fast-scan capability, including priority scan. 


These durable radios give you exceptional 
operational flexibility with a broad range of 
options, accessories and programming 
choices. Repeater talk-around for direct 
mobile-to-mobile communications. Optional 
modem for data communications. High-secu- 
rity scrambling. Features 
like: One of the smallest 
control heads available 
(trunk-mount version). 
A “mobile answering 


machine” with voice storage/message relay 


option. Various signaling formats including 


selective call and DTMF/ANI. Multi-Mode™ 
version is programmable for either 12.5 kHz 


or 25 kHz spacing by channel. Conventional 
and software trunking capabilities. 


User Friendly Operation 
ew 


Syn-Tech XTR radios are easy to use. Over 
20 logical control panel options to exactly 
match your system requirements and the 
radio options you choose. Even dual 
controls. 


Durability 


4 ai models have rugged die-cast chassis 
and meet U.S. military specs for 
shock & vibration (MIL 810C/D). 
MIL SPEC protection against 
salt-fog, rain and dust also 
available. 


Reliability 


<4 projected failure-free service life is an aver- 
age of over 20 years of regular 40-hour work 
weeks per unit. 


& Syn-Tech XTR radios deliver that rare com- 
bination of essential performance features, 
versatility, quality and reliability at reason- 
able cost. Backed by Midland’s nationwide 
Sales & Service network, and responsive 
factory technical support when you need it. 


1-800/669-4567 (Ext. 1690) 
In Canada: 905/839-1700 


To learn more about how the 
XTRordinary Syn-Tech XTR radios 
can improve your operations, 
ask for this free brochure today! 


2) 


LANO MOBILE RADIO 


Mn 


© 1996 Micland Internatronal Corporation 
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Hys-Q International Booth 730 
Existing products 

Communication crystals: pager erystals; 
erystils for all wireless applications; crystal 
oscillators, 


Circle 297 See classified ads 


LOCO Anwrica Booth Lit9 
Existing products 

FIO, F20, F30 F40, FAOLT hand-held trans- 
ceivers; RI, ROO, R7100 receivers. 

New products 
FI020, F2020 mobile transceivers; M710 
single sideband transceiver. 
Circle 298 


See ad page 57 


ICT 

Existing products 
Switching power supplies; de—de converters; 
noise filters; high-current power supplies: 
base station covers. 

New products 

ICT12012-11AS 11A power supply with nar- 
row footprint, [CT4812-10AS/20AS wide 
range input converters: ICT24012-40AS/ 
60AS/80AS high-current power supplies: 
ICT1I2012-4AS 44 power supply with op- 
tional cigarette lighter plug-in; base station 


Booth 1951 


series—cover to use with Kenwood/Motorola 
radios, 
Circle 299 


IDA Booth 807 
Existing products 

V-series mics: 40-70 repeater interconnect: 
RLC-LTI trunking controllers: Net-Link: 
Easy-Link Plus; PC-Selec Call; Tone & de 
remote controllers; 20-88 mini console. 
New products 

Super 99 tone remote; SEA-CAD I; 6.0 ESAS 
billing software. 

Circle 300 


[FR Systems Booth 1026 
Existing products 

COM-120B communications service monitor: 
Micro cell-100 cellular test instrument; FM/ 
AM-1600 CSA, TDMA cellular system ana- 
lyzer: AN390A spectrum analyzer. 

New products 
Cellular digital packet data (CDPD) option for 
the MicroCell-100 will be demonstrated. The 
option allows the unit to simulate functions of 
mobile data base stations and mobile data in- 
termediate systems. 

Circle 301 See ad page 27, classifieds 


Indyme Electronics Booth 1656 
Existing products 

FP 300 on-site telephone paging system. 
New products 

FP 200 on-site industrial/alarm paging sys- 
tem: FP 400 on-site integrated paging system. 
Circle 302 


Inmetco Booth 1660 
Existing products 

The recycling of spent NiCd and NiMH 
batteries. 

New products 

Cadmium recovery and recycling facility, 
Circle 303 


Intellisoft Booth 120 
Existing products 

Beep Plus management software and RCC ter- 
minal interfaces: reseller and carrier software 
and modules. 

Circle 304 


International Crystal Booth 1027 
Manufacturing 

Existing products 

Quartz crystals; custom, microprocessor and 

surface mount crystal filters; discrete and 

monolithic crystal oscillators; 8- and 14- pin 

DIPs and custom design; communications 

equipment, pagers. portable and mobile ra- 

dios; crystals and channel elements. 

Circle 305 


Jan Crystals Booth 956 
Existing products 

Crystals and clock oscillators. 

Circle 306 


Jiro Batteries Booth boty 


Existing products 


Visit us at IWCE. 
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more information, give 
Motorola a call at 
1-800-543-9191. 


They laughed when he sat 


down at his bench to 
work on pagers. 


B ut when customers started 
lining up at bis front door...! 


Jim found the key to increasing his paging 
business was really simple: tap into the red 
hot, expanding pager service market! And 
why not. As the installed base of pagers 
grows, the demand for pager service grows with it. 


Listen to Jim: / had some bench equipment in my shop, but really didn't 
know a jot about pagers or pager repair. Motorola solved that problem. 
They have seven kits to choose from, Each Kit comes with different test 
and bench equipment, tools and accessories depending 
sophistication. | bougtit the Deluxe Enhanced Kit which included an RF 
'™ encoder, Test Fixture and other test equipment and 
tools. Buying this kit saved me money from what | would have paid if | had 
bought the items individually. The kit! purchased also included enrollment 
for me in Motorola's Pager Repair Fundamentals course. 


The course is an intensive 3-day immersion into the “how tos" of basic 
pager service. You'll get hands-on experience with pager programming, 
reprogramming... even recrystalization! They'll take you through basic 
paging systems, show you the proper way to assembie and 
disassemble pager housings and configure test and programming 


Ng on Need and 


So make pager repair part of 
your growing business. For 


MOTOROLA 


Americas Parts Division 


1313 E. Algonquin Rd. 
Schaumburg, IL 60196 


Web site: http://www.motcom/accesspoint 
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From the forge of world-wide competition 
comes the new Hustler Spirit series of 
vertical antennas. 

Designed to win the race to provide the 
highest performance and durability 
possible, at a price that leaves others in the 
dust. 

If you are driven to achieve a superior 
signal; if you need an antenna which is 
virtually impervious to wind and weather; 
if you want the best the world has to offer, 
catch our new Spirit-and win today. 


Model Shown: HS9-45070 

Also Available: Models from 136 MHz. to 2 GHz, 
including Land Mobile, Cellular, Trunking, SMR, 
Paging and PCN. All models available int a variety 
of gain configurations, 


CDSAED 


read 
paneseanaeeesace ; 
= a Silu 
[a apt Beyond your Expectations 
i A 


One Newtronics Place 
Mineral Wells, Texas 76067 
1-800-949-9490 © (817) 325-1386 


YES, I’m interested in the new Spirif 
Please send me your latest Professional 
Products catalog 


Name 


Company = 


Address 
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Expo 


Rechargeable batteries, including NiCd and 
sealed lead; custom assemblies: Telepower 
conditioner/analyzer advanced battery main- 
tenance systems. 

New products 


JB8148, JB7144, JB9018, JB1100. 
Circle 307 See ad page 38 


JB Communications Booth 1918 
Existing products =—" 
CB and cellular antennas: mounts; connec- 
tors; cases; batteries; power cords; hands-free 
kits. 

New products 

Hands-free piece. 

Circle 308 


JEW Industries 
Existing products = 
Rotary attenuators: de-2.5GHz: program- 
mable attenuators: 800MHz-2.2GHz; power 
dividers/combiners: 800MHz-2.2GHz. 

New products 
Programmable simulation systems: 800MHz— 
2.2GHz; power divider assemblies: 8300MHz— 
2.2GHz. 
Circle 309 


Booth 3969 


See ad page 62 
Kaval Electronics Booth 140 
Existing products 

KVB-I, KUB-1, K8B-1 booster amplifiers; 
KV-OFR, KU-OFR, K8-OFR on-frequency 
repeaters; ACT-5-XX signal taps; CCT-5-XX 
signal taps; Trilogy Aircell cables. 

New products 

KU-OFR (470MHz-520MHz); ACT-75-XX 
and CCT75-XX signal taps for 4" Trilogy 
cable; 1OW bidirectional amplifier. 

Circle 310 


KAVIcomm 
Existing products 
KYV-I6T trunked mobile: dispatch software; 
AVL software; accessories to mobiles: GPS 
receiver, mobile printer. 

New products 
KV-I6RP repeater and base station; networker 
1, one-channel transportable trunked network. 
Circle 311 


Booth 254 


Kenwood Communications Booth 401 
Existing products 

VHF/UHF portables and mobiles, base sta- 
tions and repeaters; 30 series dash-mount, 
NPSPAC-compatible portable and repeater: 
trunking mobiles, portables and repeaters: 
custom and off-the-shelf radio systems; op- 
tions and accessories for all products. 

New products 

TK-260/360 VHF and UHF portable (pending 
FCC type acceptance); TK-353 trunked por- 
table. 


Circle 312 See ad page 41 


King Communications Booth 340 
New products 
KDT 5000 mobile data system—high-speed, 
cost effective mobile data terminal and sys- 
tem software. 


Circle 313 See ad page 79 


ANS Electronics Booth 1130 
Existing products 

Cushman K-30 frequency selective 
levelmeter; Cushman K-200 paging encoder. 
New products 

Cushman K-40 paging generator; Cushman K- 
90 communications service monitor; 
Cushman K-16 spectrum analyzer. 

Circle 314 See classified ads 
Kyodo West Booth 217 
Existing products 

KG209 and KG309 portable radios; KG208 
mobile radios; KG106 repeaters; KG110 base/ 
repeater stations. 
Circle 315 See classified ads 
Landmark Tower Booth 1252 
Existing products 
Landmark Type I & Type IT towers; Skypod 
conventional self-support and guyed towers; 
Vexcel lift (tower elevator); Jewel tower; Star 
Pole (monopole); metal and fiberglass equip- 
ment shelters. 
Circle 316 


See ad page 103, classifieds 
Latcom Booth 2010 
Existing products 

Motorola Radius line; Uniden trunking line, 
Circle 317 


Lease Corporation of America Booth 259 
ixisting products 
Lease/finance options for acquisition of wire- 
less communication equipment. 

New products 

Floor planning; advance funding; commis- 
sion-based rates; interest-free leasing. 

Circle 318 


Leathersmith Booth 1916 
Existing products 
More than 300 carrying case models—pro- 
fessional cases for all two-way radios and 
pagers, 

New products 
Economical dura-hide cases and sewn nylon 
cases; swivel options available. 

Circle 319 


David Levy Booth 1943 
Existing products 
Installauion hardware; wire and wiring acces- 
sories; connectors: tools; test equipment; 
speakers; vehicle security. 

New products _ 
ProLink Hi-current installation accessories, 
Circle 320 

Lindgren RF Enclosures Booth 854 
Existing products 
Double electrically isolated RF shielded en- 
closures for the development, engineering, 
manufacturing and repair of wireless RF 
products. 

Circle 321 


LPKF CAD/CAM Systems 
Existing products 


Booth 761 


93§ circuit board plotter; auto-contact thru- 
hole plating system. 
Circle 322 


Lyncole XIT Grounding Booth 748 
Existing products 

Models 4500, 3710 and 725 AEMC test 
meters; XIT grounding rods. 

Circle 323 


Marketronics Booth 327 
ESISNNS DIOQUCIS 
Motorola two-way radios: SmarTrunk Sys- 
tems SmarTrunk II; Tait MPTB27 four- 
channel system; Voyager rural telephone sys- 
tem; Andrew cable, connectors and accesso- 
ries; Antenex mobile antennas. 

Circle 324 See ad page 30 


Marconi Instruments Booth 635 
Existing products_— 
2945 radio and cellular test sets; 2965 radio 
and cellular test sets: 6200 microwave test 
set; 2050 series digital and vector modula- 
tion signal generators. 
New products 

2024 general purpose signal generator: 2390 
series spectrum analyzers, 

Circle 325 


Mason Electric Booth 1461 
Existing products 

Portable radio adapters; headsets; micro- 
phones; cable and switch assemblies; hel- 
mets and helmet communication kits; active 
noise reduction systems. 

Circle 326 


Maxon America Booth 101 
Existing products 

SP-2000 series synthesized portables; SM- 
4000 series synthesized mobiles; TP-4800/ 
4801 trunking portables; TM-4800 series 
trunking mobiles; data/telemetry modules; 
SP-5050HD synthesized lowband portable; 
CP-0500 series crystal portable; compatible 
accessories and options; pagers and paging 
systems. 

New products 
SL-70W series scanning portables; SM-2000 
series scanning mobiles: AN series alphanu- 
meric pagers. 
Circle 327 


See ad page 44 


Maxrad 

Existing products 
Antennas for land mobile. cellular, marine 
and base station applications; mobile, ma- 
rine and base station hardware and related 
accessory products. 

New products 

GPS system antennas: MGPSA and MGPSD 
GPS antennas offer active or passive receive 
technology and are permanently encased in a 
rugged, molded polycarbonate shell. 

Circle 328 


Booth 1411 


Mentor Engineering Booth 1492 
Existing products 
Express mobile data system (MDT.) 


Circle 329 
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To SECURE 
YOUR FUTURE IN 


NPCS PAGING, 
DEPEND ON OUR PAST. 


First with voice integrated into paging switch. First 


First with 2400 POCSAG. First 


First high speed FLEX" system. First 


First and only fully DSP based exciter. 


If you are in the wireless messaging industry, you know how important it 
is to evolve with technology. That is why Glenayre invites you to put our 


history of success to work for your future. Throughout the years, we have 


consistently delivered the infrastructure developments needed to advance 


your business. 


Industry achievements are to be expected from a proficient team that 


has remained focused on the advancements of one business for over twenty f len f ire 


years. To secure your future in advanced messaging, rely on our history of 


successful products — paging switches, transmitters, transmitter control WiréLess Messacine Group 
| systems and receivers. 
For more information contact: Glenayre: Dept. COM-44, 5935 Camegie Blvd., Charlotte, N.C. U.S.A. 28209 


U.S.A. 800-543-2382, International +] 360-332-1302, FAX +1 360-332-1403 
| Visit us on the Internet at http://www.glenayre.com. 


Glenayre engineering, manufacturing and customer service are registered to ISO 9001. 
| FLEX is a trademark of Motorola, Ine | 


_ _ _ | 
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Veridian Communications Buoth 124 
Existing products 
Meridian provides and manages space at many 
well-located high-level and low-level commu- 
nity antenna site facilities in California 

New products 
New sites include Eighth Street building in 
downtown Los Angeles; Frazier Mountain 
near Gorman; Oxnard Tower in Oxnard; Re- 
gency Plaza in Mission Valley/San Diego: 
Ribet building near Glendale. 

Circle 330 See ad page 17, classifieds 


Merry Electronics Booth 127 
Existing products 
CB microphones; land mobile microphones: 
vocal mics; dynamic transducer; accessories: 
external speakers; dynamic Mylar speakers; 
mic tester (noise, power. marine, base station, 
speaker. hands-free, DTMF, handset and 
bracket microphones); headset. 

New products 

DTRI78 and CTR184 Merry brand transduc- 
ers for cellular phones: EMC157 Merry 
hands-free mic for cellular phone or mobile 
phone. 

Circle 331 


Microcomm 

Existing products 
M340 Microlink voice and data multiplexers; 
M400 series rural telephone adapters; M681 


Booth 1553 


network repeater controllers. 

New products 

M340 Microlink voice and data multiplexer; 
M400 four-channe! rural phone system. 
Circle 332 


Microwaye Data Systems Booth 2050 
Existing products 

MDS 450D/950D point-to-point; MDS 
460D/960D: MDS MX-2000 high-speed time 
division multiplexer: MDS 9310 spread- 
spectrum: MDS 2100/4100 multiple address 
master station; MDS 2310A/4310 multiple 
address remote transceivers. 

New products 

MDS SSTI/SSE1 license-free 2.4GHz spread- 
spectrum. 

Circle 333 

Midian Electronics Booth 200 
TC ee eS 
Tone signaling products; encoders; decoders; 
voice scramblers, rolling code and inversion. 
New Products 

RCIO/RD1O remote control products. 

Circle 334 


Midhind Enternational Booth 1601 
Existing products 

70-000 series Syn-Tech XTR and Syn-Tech I] 
mobile radios; 70-000 series Syn-Tech XTR 
desktop radios and accessories; 70-000 series 


Midland portable radios and accessories; 71- 
000 series Base-Tech repeaters, base stations, 
options; 18-000 series base station and mo- 
bile antennas. 

New Products 

95-3115 Roamer One 220MHz mobiles; Mid- 
land XTR and Syn-Tech I] multi-mode mo- 
biles; 71-000 series Base-Tech [II base/re- 
peater stations. 
Circle 335 


See ad page 51 


Milcom International Booth 827 
Existing products 
Linear amplifiers, 1MHz-1GHz; RF power 
base/repeater amplifiers; PT900 series pag- 
ing transmitters; multichannel feed-forward 
amplifiers. 

New Products 

PT900 series paging amplifiers, MCA9000- 
250 high-power. multichannel, feed- 
forward amplifier for COMA/TDMA/ana- 
log applications. 

Circle 336 


John Mitchell Company Booth 244 
Existing products 
Radiopac V software 

New Products 

Radiopac V software with downloadable for- 
mats for ESAS. Smartlink and Syscon, and 
Managed Sites features 

Circle 337 


STEALTH SERIES BASE STATIONS 


THE TOTAL, COMPACT, RF PACKAGE FROM EAGLE TELECOM 


e VHF, UHF, & 900 MHz 

e Power Levels up to 500 Watts 

e 100% Solid State Continuous Duty 
Fully Synthesized Exciter 
High Stability Simulcast Capability 
Supports Most Transmitter Control Formats 


BASE STATION 


Superior Thermal Design 


Front Panel Monitoring and Displays 
Lockable Slimline Cabinet 

Easily Removable Doors 

Fold Out Worksneives 

Rack Mount Modular Design 

Remote Diagnostic Capability 


Eagle Telecom International 


910 Gemini 
Houston, TX 77058 


Come See the Real Thing at 
IWCE Booth #437 
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1-800-628-3910 


Phone: (713) 280-0488 
Fax: (713) 280-0381 


ICOM MOBILE! 


— The faceplate’s super-tough polycarbona 
case will withstand many years of bard use, 
whether attached to the radio or in the remote 
configuration shown (option RMK-1) 

_ Fast and easy to operate! The large 
programmable keys, a ridged tactile 
tuning knob and the big backlit 
alphanumeric display allows for 
simple ajustment on the go! 


Frequency Coverage: = 
IC-F1020: 136-155 MHz 


146-174 MHz 
IC-F2020: 400-430 MHz A one piece, die cast 
450-470 MHz aluminum radio body 


ATN_AC construction makes for 
470-490 MHz extreme durability and 
490-512 MHz efficient heat dispersion 


Number of Channels: Bhan. VHF/UHF 
32 “a ee Bide Lf 
ut Pow yj Ultra-Small, 


Output Power: ae i — Ul 
IC-F1020/1C-F2020 tra-Capable 


to fit your special 


Dimensions: communication needs using : 

S*siw)x 2anx 7 Yeu» in, ICOM’s advanced PC program- an d P I] C ed 

3 Ibs, 5 02. ming package! © Data capable * Auto DTME ANI mes é 

150i x 50unx 180.0) mm, * CTCSS with all standard ElA tones (2-tone sequential is * / 

1.5 ke built-in. With the UT-96 option, program 2-tones by RI g f 
= channel) « DTCS © Talk around ¢ Priority channels " 


All ICOM Land Mobil ¢ 5 scan channel groups (normal/priority) © Horn honk 
i pean ap es e Time-out-timer » and much, much more! 
radio sales are backed by 


ICOM’s talented service Call 206-450-6088 today for a FREE brochure 
support group or the location of your nearest ICOM dealer 


©1996 ICOM America, Inc. ICOM is o registered trademark of ICOM, lac, All specifications subject to chenge withou! notice a obligation. F1020296Y 
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OTTO V4000 Headsets feature 
24dB noise reduction rating (NRR), 
comfortable ear seals, flexible 
boom with noise-canceling electret 
microphone, in-line PTT and 
durable cable construction. 
Standard or behind-the-head style 
for use with head gear. 


- Headsets 


Expo 


Mobile Mark 
Existing products 
Antennas for cellular, land mobile, unking, 
PCS and HF applications to 2.6GHz; mobile, 
portable and base station antennas; glass- 
mount antennas; Mini-Mark car kit antenna: 
Clip-On and Mag-Mount portable antennas: 
RM series roof-mount antennas; marine an- 
tennas; fixed-site antennas. 

New Products 

External car antenna coupler connection for 


Booth 226 


Motorola phones; PCS and ISM antennas; om- 
nidirectional and directional site antennas; in- 
stalled and portable car antennas; portable/ 
OEM antennas for hand-held devices. 

Circle 338 


Vobile Radio Teelinology 
EXGSURR PIOGUCIS, 
Mobile Radio Technology is recognized as the 
leading source of technology-focused indus- 
try guidance. Readers include mobile radio 


Booth S19 


“\ 


Earphone Kits 
‘Surveillance Kits 
-Remote Speaker Mics 


i 
Standard Over-the-Head style 


Behind-the-Head style 


OTTO 


OTTO Engineering, Inc.* 2 East Main Street ¢ Carpentersville, IL 60110 
Phone: 847 428-7171 * FAX: 847 428-1956 
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dealers and service shops, large-volume end- 
users at public safety, government. transpor- 
tation, business and industrial agencies, as 
well as paging and SMR service providers, 
and manufacturers and their reps and distribu- 
tors, The editorial addresses the latest in 
equipment and applications, business devel- 
opments, legal and regulatory matters. Visit 
our booth to pick up a copy and sign up for 
your free subscription. 

Circle 339 


Modular Conmmunication Booth 427 
Systems 

Existing products 

Ultra-Com consoles for dispatch centers, 

Circle 340 See ad page 59 


Nutcom Booth 435 
Existing products 
Motorola pagers and in-house paging sys- 
(ems; refurbished pagers; top-quality pager 
repair. 

Circle 341 


See ad page 77 


NCG/Comet Antenna 
Existing products 
Comet single-band, dual-band and triple-band 
VHF/UHF/cellular antennas. 

New Products 

Comet FX-555NMO VHEF/UHFicellular mo- 
bile antenna. 

Circle 342 


Booth 2020 


Neulink Division/RF Industries 
Existing products 
Low-speed, crystal-controlled modems; 
high-speed synthesized transceiver modems; 
telemetry transceivers: wireless network 
controllers, 

New Products 

Miniature wireless network controllers; 
900MHz spread-spectrum transceiver mo- 
dems; synthesized 9OOMHz modems. 

Circle 343 


Booth 754 


Newmar Booth 149 
Existing products 
Communication power products; battery 
chargers; power supplies; de converters; com- 
plete power rack systems, including distribu- 
tion panels, disconnect and meter panels; 
mobile and rack-mount configurations. 

New Products 

Integrated power system for paging terminals, 
repeaters, microcell base station or GMDSS. 
Circle 344 


Nida Communications Booth 144 

Existing products 

PTR-200 portable tactical repeater; shoulder 

pack radio series; tactical repeater duplexer; 

portable communication consoles. 

New Products 

RC-200 repeater controller. 

Circle 345 

Noise Cancellation Booth 1944 
Technologies 

Existing products 


Moducom's Ultra-Com PRO repre- 
sents a significant increase in dispatch 
console capabilities and _ flexibility. 
Whether stand-alone or as part of a 
multi-position console, the Ultra-Com 
PRO provides more features, more con- 
trol and unparalleled flexibility. 


The Ultra-Com PRO's design is based 
on the concept of multiple workstations 
sharing common electronics. Control for 
each dispatcher position is provided with 
a 33 MHz. Intel 486-based operator inter- 
face. An optional Pentium PC is avail- 
able. 

The Ultra-Com PRO is the only 
dispatch console available today that 
permits the operator to program and 
modify the complete system without out- 
side technical assistance. Using Modu- 
com's exclusive “Screenmaker” and “Cus- 
tomizer” programs, the user can easily 
and quickly design operating screens for 
function, appearance, color, switch sizes 
and location, and develop other functions 
unique to each operation. In addition, 
Moducom provides software updates for 
the system at no cost. 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 


The Ultra-Com PRO is available with 
standard color monitors, with mouse or 
track-ball, and with 14-inch, 17-inch or 
20-inch touch-screen monitors. 


13309 Saticoy St., No. Hollywood, CA 91605 (818) 764-1333 / FAX (818) 764-1992 


Circle (55) on Fast Fact Card 


60 Mobile Radio Technology 


Expo 


ProActive headsets, adaptive speech filter; 
X-Static chip. 
Circle 346 


Northpoint Communication Booth 1632 
Products 

Existing products 

UHF, cellular and SMR/trunking series LoPro 

mobile antennas. 


Circle 347 See ad page 42 


Fred A. Nudd Corporation Booth 2003 
Existing products 
Complete line of guyed towers. self-support- 
ing towers, monopoles and antenna mounts. 
Circle 348 


Nutel Eleetronics Booth 1919 
Existing products 
8000 series 790OMHz-2,500MHz point-to- 


point microwave radio: 9000 series 


KNOW WHICH WAY TO TURN ON 
THE INFORMATION HIGHWAY? 


UNIDEN TWO-WAY. 


ESAS’ 
NETWORKING 
SYSTEM 


I 
IN 


Uae offers a full line of 
reliable mobile and portable 


radios engineered to move 
you seamlessly over today’s 
information highway. 

From our durable, 
lightweight portables. To our 
powerful, feature-rich 
mobiles. All current trunking 


For more information, please call us today at 817-858-3300 
See us at IWCE/Spring, Booth 1201, 


products are integrated with 
the revolutionary ESAS’ 
networking system from 
Uniden. 

See your Uniden dealer 
today. And they'll turn you in 
the right direction. 

Uniden Two-Way. 


uniden 


Quality Goes the Distance 
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@1996 Uniden Amenca Corporatiot 


1.700MHz-2,700MHz point-to-point micro- 
wave radio; 9500 series FDM voice multiplex. 
Circle 349 See ad page 90 


OptaPhone Systems Booth 100 
Existing products 

Optaphone Plus 2000 radio telephone links; 
Optaphone Star multi-access radio telephone 
systems. 

New Products 

Optaphone First Access Network (FAN) wire- 
less local loop system, Optaphone 2000 Plus- 
2 two-line radio telephone links. 

Circle 350 See ad page 99 


Orbacom Systems Booth [985 
Existing products 
TDM-150 CRT communications console and 
control center; TDM-150 modular communi- 
cations console and control center: desktop 
and rack-mount Calida and console. 

Circle 351 See ad page 67 


Otto Engineering Booth 337 
New Products 
VI series surveillance accessories; ultra- 
lightweight headset; V4 series noise attenu- 
ating headsets, 


Circle 352 See ad page 58 


Pace Booth 141 
Existing products 

Soldering, assembly and repair systems; MBT 
250A; ST 20A; ST 20A-TT; ST-SX; ST 40A; 
PRC 2000; Thermobond Cirkit Muli) Arm- 
Evac; Ventur-Evyac. 

Circle 353 


Pacific Crest Booth 1940 
Existing products 

RFM96 radio modems: RFA96 power amps. 
New Products 

TM32 radio modem. 

Circle 354 


PacketCluster Systems, see Cerulean 
Technology 
PanaVise Products Booth 446 
Existing products 

Cellular phone mounts; portable phone hold- 
ers; MDT mounts; radio mounts; electronic 
servicing tools; security camera mounts; 
speaker mounts. 

New Products 

Speaker mounts 100]06B and 1L00106W, 
Circle 355 


Peiker Acustic Booth 14358 
Existing products 

DTMF microphones: desktop mics: goose- 
neck mics; hand mics; mic-loudspeaker 
combinations; headsets: handsets. 

New Products 

HA65 DTMF handset; PS30/12T DTMF desk 
mic. 

Circle 356 


Pipo Communications Booth 1901 
Existing products 


AE-I 4.0; AE-1 PC programmer; PK-1K ANI 


Multiplier Replacement Battery Pack # 2 
for Motorola GP300 Radio 
Model M9628 


ulti-layer, flexible PCBs and rugged, precisi 
cases are features which make Multiplier batteries 
the most reliable 
less than 1/10th of 1% fail in warranty (1 year) 
onditions from the arctic to the tropics! 


Value Added Features to 


RUGGED, PRECISIO : 
— INJECTION MOLDED. M9628 NiCad battery pack. 


CASE ULTRASONICALLY 
SEALED © Five-layer flexible PCB has 
2 conductive and 3 laminate 
SLOT FOR OEM layers. Electronic components 
BELT CLIP assembled to PCB include a diode 
for cell protection, thermistor 
5-LAYER to protect against heating during 
FLEXIBLE PCB the charge cycle and a loading 
INSIDE resistor to control current flow. 


: ; ® Modified clip holder on battery 
“SURE-GRIP™ | po accepts O.E.M. clip and battery 
FALTERS ? NeW fits all existing holders and 
leather cases. 


® Multiplier “SURE-GRIP™ checker- 
CHARGER AND RADIO board case surface provides an 
CONTACTS INTEGRAL —_ attractive look and better grip, and is 
TO 5-LAYER PCB a , coo available on select Motorola radio and 
je! cellular phone replacement batteries. 


“Certain batteries with SURE-GRIP™ 
surface design are patent pending. 
All are trademarked. 


IWCE 
A yo1h Booth #1734. 


accessories for Cellular, GSM and 
Two-Way/PMR radios and phones. 
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Multiplier Industries Corp., 135 Radio Circle, Mt. Kisco, NY 10549 U.S.A. Tel: + 1-914-241-9510 Fax: + 1-914-241-1103 
Multiplier Ltd, West Wycombe Road, High Wycombe, Bucks, U.K. HP123AB Tel: + 44-1494-537493 Fax: + 44-1494-446070 


1-914-241-9510 (in New York) 
FAX 1- 9 14-241-1 103 Made-in-America 


a — 
Select from over 1800 batteries and } 1-800-642-2424 (Outside NY) wo 
Proudly 


3,2: PK-2K ANI 3.2: PI-822 decoder. 


Existing products 
Coaxial protector series (RF/datwLAN/video) 
for GPS/cellular/paging: wire pairs protector 
series (daw/LAN/telco/analog/digital): power 
lines (ac and de/plug-in/hardwire): grounding 
equipment and systems. 


Power Conversion Products Booth 1555 
Existing products = Se 
Ac-to-de rectifiers; modular, hot plug-in de 
power systems; de-to-de converters and out- 
door enclosures with complete de power 
systems, 

New Products 

TwinPack Plus de power systems: SSD2 sys- 
tem status and control panel; mini-power node 
(outdoor enclosure with complete ac-to-de 
power system), 

Circle 359 


Existing products 
Brands including Andrew. PolyPhaser, 
Astron, Times Microwave Systems, Antenna 
Specialists, Decibel Products and Maxrad. 


Professional ‘Technology Booth 217 
Systems 


Existing products 


System integration specialists. 

New Products 

Kyodo West land mobile communications 
products: Grundig Electronics GPS/AVL sys- 
tems and software; Teletec amplifiers, mo- 
biles and microwave systems: Berry Control 
SCADA systems and software. 

Circle 361 


RadioMate 
Existing products 
Headsets and audio accessories for two-way 
radios: portables. mobiles, base stations and 
dispatch consoles. 

New Products 

RadioMate headset for portable digital IDEN 
radios, 

Circle 362 


Booth 427 


Existing products 
Crystal and synthesized mobile, portable and 
base radios and repeaters; base station com- 
ponents and subsystems: multiplexed antenna 
systems and IM-suppression products. 

New Products. 
DRU UHF synthesized desktop repeater; DBU 
UHF synthesized desktop base station. 


Existing products 
RF Design is the only technical publication 
written exclusively for engineers working in 
those radio frequencies where the behavior of 


circuits and systems requires specialized de- 
sign techniques. It presents classical and 
leading-edge RF design methods using a prac- 
tical, instructional approach. 


Existing products 
Used radio service monitors and system ana- 
lyzers—Motorola. IFR. Wavetek and 
Cushman. 


RF Industries 
Existing products 
RFA-4027 SMA technician’s adapter kit: 
RFA-4017 coaxial cable testing kit; RFF- 1442 
right-angle PCB mount connector; RFX-3056 
NEC crimp-on connector for the NEC P300. 
New Products 

RFA-4026 cellular technician’s radio adapter 
kit: RFD series 7/16 DIN connectors; RFX 
series FCC Regulation 15 connectors: RFN- 
1001-S N male universal cable plug connec- 
tor; PT-4000-200 RFI Unadapt inductive 
coupler. 

Circle 366 


Booth 727 


RF Technology Booth 931 
Existing products 

Eclipse series base stations, repeaters, 
links, modular receivers, transmitters and 
power amplifiers. 

New Products 


JFW Rotary 
Attenuators 
just won’t shut up 


JEW Industries’ products speak volumes without 
saying a word. 


The quality and precision of our standard and applica- 
tion specific rotary attenuators are loud and clear. 

If your requirements demand DC-2.2 GHz with 80dB of 
attenuation, we can deliver. If your special applications 
include custom designs with state-of-the-art craftsman- 
ship, we can deliver, on time and within your budget. 
For nearly two decades we have been telling you that no 
one can match our performance. Now we let our rotary 
attenuators do the talking. 


For more information or for a free catalog, contact: 


JFW Industries, Inc. 


: ‘ 4 5134 Commerce Square Drive 
ca ; Indianapolis, Indiana 46237 
Tele. (317) 887-1340 Fax (317) 881-6790 


Ideal for your 
wireless applications 


JFW Industries... 
our quality speaks for itself! 
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Designed for the 
Jungle Out There 


It’s a jungle out there. CommScope understands. That's 

why we've introduced Cell Reach — an installer-friendly, 

high-performance cable that minimizes EMI, enhances Cel [ p each TM 
. nwa 


signal integrity and eliminates intermodulation concerns. ee 
A true broadband, digital-ready cable specifically 


Cell Reach is designed with a patented, triple-bonded designed for wireless transmmisston systems. 


construction. The high-strength, closed micro-cell foam C S 
dielectric eliminates water migration, while providing ommocope 


superior electrical properties. And it’s smooth-wall copper GI) General Instrument 
shield provides the lowest VSWR. 


PO Box 1729 / 1375 Lenoir-Rhyne Blvd. 
We know it’s tough to survive. But CommScope can help. Hickory, North Carolina 28603-1729 
Phone 800 982 1708 / 704 324 2200 
Call us today at 888 CELL REACH for more information about Fax 704 328 3400 


Cell Reach transmission systems. http://www.commscope.com/ 
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Eclipse 800 series receivers and transmitters. 
Circle 367 


Ritron Booth 617 
Existing products 

Patriot brand synthesized, programmable por- 
tables, mobiles. repeaters. low-band, VHF and 
UHF; Jobcom portable radios. crystal and 
synthesized; wireless telemetry systems and 
products; data transceivers and analog/digital 
1/O systems: Telenexus wireless telephone 
line extender system. 

New Products 

Jobcom JMX portable radio: RRX-450 syn- 
thesized, programmable repeater; Telenexus 
telephone line extender system; DTX synthe- 
sized RF transceivers, data telemetry modules; 
Dataflow RTU RF telemetry system, analog 
or digital I/O RF system. 

Circle 368 See ad pages 93, 97, 101 


Rockwell 
Existing products 
FleetMaster GPS-based fleet management 
system, 

New Products 

FleetMaster with CDPD communications; 
FleetMaster with RAM Mobile Data com- 
munications: FleetMaster with mobile ra- 
dio communications. 

Circle 369 


Booth 104 


Rohn Booth 919 
Existing products 
Self-supporting towers; guyed towers; steel 
poles: concrete poles; antenna mounts; ob- 
struction lighting; safety climbing devices; 
concrete shelters: fiberglass shelters: cabinets. 
New Products___ 
Non-combustible rooftop equipment shelter; 
“Knock-down”™ site-assembled equipment 
shelter; rooftop non-penetrating cabinet/an- 
tenna mounts. 

Circle 370 

Ruf*Nek Building Systems Booth 640 
Existing products 

Concrete communication shelter, 
Circle 371 

Samlex America Booth 443 
Existing products 
RPS power supplies, 2A—SOA; SCP voltage 
converters, 6A, 8A, IOA: SI dce-to-ac invert- 
ers, L(OOW-1,500W, PSE smart chargers. 8A, 
I2A, I5A. 

New Products 

SEC-1212 switchmode base station power 
supply; SDC-15 switechmode, I5A, 24Vde~ 
12Vde converter. FCP-1000 lamp cellphone 
power supply/charger. 


Circte 372 See ad page 92 


FEATURES: 


Samsung Semiconductor Booth 1634 
Existing products 

Digital attenuators: voltage-variable attenua- 
tors; general-purpose amplifiers; SPDT 
switch. 

New Products 

Cellular power module (AMPS): cellular 
power module (dualmode: CDMA). IW. 
7.2V; cellular power module (dualmode: 
CDMA), |W, 4.7V: PFET (TDMA), 1W. 
4.7V; PFET (CDMA). IW, 4.7¥: medium 
PFET, 0.1 W, 4.7V. 

Circle 373 


Scala Electronic Booth 1740 
Existing products 

Americell panel antennas for cellular and 
trunking applications: Omni base station an- 
tennas for trunking, cellular, communications 
and PCS, 

Wet  ____—_———— 
SMT-1000 mobile test set for analog and digi- 
tal systems: high-power transmit omnidirec- 
tional antennas: panel antennas with new 
beamwidth and down-tilt configurations. 
Circle 374 


Scientific Dimensions Booth 1847 
Existing products 
SDI 1650 42 cavity slide mount: SDI 7200 


console mount: SDI 5140 high-profile mount- 


Rugged! survives 60 Ib. pull 


Lowloss 
Low Cost 


Each cable Sweptto 3.0 GHz 
Custom labels available 
Large connector choice 


Excellent Return Loss 
Frustrated with cable assemblies that break easil 


or don’t work at 


low microwave, or intermittant? Now, EAGLE offers cable 
assemblies designed for demanding low microwave field use, such 
as cellular, PCS and wireless. Individual testing to 3.0 GHz assures 


consistency. They 


are also mechanically tested to insure the 


connectors won't fall, or be pulled, off. Double shielded cable 
improves isolation. 
Custom labeling makes cable ID a snap; no more tracing each cable 
when reinstalling a piece of equipment. The excellent return loss 
reduces disturbances tocombiners and filters. 


Pricing: $25.90 in 1-4 quantity with "N" connectors 
Call for FREE APPLICATION NOTE: Using & Testing RF Cables 


YAGEF 


April 1996 
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VOICE: (520) 204-2597 
FAX: (520) 204-2568 
POBox 4010 Sedona, AZ, 86340 


ing platform; SDI 7002 space-saving mount. 
New Products 

SDI smart docking station solutions. 

Circle 375 


SEA 

Existing products 
ESP 1000 220MHz repeater; ESP504 220MHz 
mobile. ESP520 220MHz mobile: SEA700 
220MHz hand-held, 

New Products 

ESPLIOOT ultra-linear high-power 220MHz 
iransmitter, ESP520D mobile data transceiver. 
Circle 376 


Booth 1717 


Selectone, see SmarTrunk Systems 


Service are Booth 1749 
Existing products 

ServicePlus series 2. 

New Products 

ServicePlus series 3. 


Circle 377 See ad page 42 
I 
Setcom Booth 241 


Existing products 

System 900 single radio intercom; helmet kits: 
high-noise and lightweight headsets. 

New Products 

System 930 dual radio intercom: KA/KE hel- 
_met kits. 

Circle 378 


SGS U.S. Testing 
Existing products 
Independent testing laboratory providing 
compliance testing services, EMI-RFI-FCC; 
product safety: intrinsic safety testing. 
Circle 379 


Booth 1561 


Sharp Communications Booth 1826 
Existing products 

iE mobile radios: Telewave site management 
equipment; Whelen safety and warning sig- 
nals; Samlex power supplies. 
Circle 380 See classified ads 


Shure Brothers Booth 1741 
‘Existing products 
Modulink mic series, 
New Products 

596T hand-held mic. 
Circle 381 See ad page 31 


Sinclair Technologies Booth 711 
Existing products 

Base station antennas, combiners and multi- 
plexers for trunking, paging, SMR, cellular 
and PCS. 

New Products 

Narrowband PCS products including the 
FP40207 HP and FP40605 HP filters; Excel- 
sior line of mobile antennas, including 6dB 
\UHF SUB4066 and wideband SVB1482. 
Circle 382 See ad page 71 


Slattery Software Booth 645 
Existing products 

FCC licensing software for FCC Forms 600. 
402, 489, 494, cite. software for generating 
proposals. 


New Products 

Quickform, ver. 9 for FCC licensing. 

Circle 383 See classified ads 

Smartlink Booth 227 

“visting products 

Sinartlink universal trunking and networking 

products: sitelink digital multiplexer and 

erossconnech system, 

Circle 384 

SmarTrunk Systems, Booth 1127 
formerly Selectone 

Existing products 

SmarTrunk Ul radio telephone trunking 

system. 

New Products 

Wireless local loop system, 

Circle 385 


SoltWrinht 
Existing products 
Terrain Analysis Package, radio propagation 
system design software: SiteBase, RF site 
management database software. 

New Products 

Five-digit U.S. zip code maps. 

Circle 386 See classitied ads 


Kooth 352 


Solar Eleetric Specialties Booth PSs 
ENisting products = 

MAPPS stand-alone solar electric power sys- 
tems: Photogenset hybrid solar electric/genset 
power system: Solar/Cell sealed maintenance- 
free deep cycle batteries; Betrsolar rural tele- 
phone solar power system. 

New Products_ 
SES-MPR9400 remote monitor/contro] for 
solar power system. 


Circle 387 See ad page 20 
SpaceCom Systems Booth 447 
Circle 388 

Spectrian Booth 646 


Existing products 
Narrowband paging amplifiers; PCS amplift- 
ers; SMR amplifiers: land mobile amplifiers; 
laboratory test amplifiers. 
Circle 389 

Speetrum Coomunications Rooth 341 
Existing products 
Paging transmitters: high-stability frequency 
generator for simulcast; RF link transmitters 
and receivers; repeaters; high-power ampliti- 
ers and power supplies; transmit and receive 
modules: equipment for UHF, VHF, 900MHz, 
midband and 280MHz, 

Cirele 390 See ad page 115, classifieds 


Standard Communications Hooth 1704 
Existing products 

Convention and trunked two-way radio prod- 
ucts including portables, mobiles. base sta- 
lions, repeaters and accessories. 

New Products 

GX1510 UHF/VHF 10-channel conventional 
mobile: GX5800T SOOMHz dual-protocol 


trunked mobile: HXS585T 900MHz LTR 
trunked portable: GX5850T 900 MHz trunked 
mobile. 
Circie 391 See ad page 75, classifieds 
STI-CO tndustries 
Existing products 
Disguised mobile two-way antennas includ- 
ing custom fender-mount models in lowband, 
highband, UHP, cellular/trunking and broad- 
band frequencies: low-profile transmit anten- 
nas: couplers. tuners, dual-matched systems. 
New Products 

Superband Cellular Look-Alike UHF anten- 
nas. 4OOMHz—-S25M Ez. 
Circie 392 


Rooth 1612 


See ad page 80 
Survey Technologies Booth 1634 
Existing products 

STI-9100 mobile signal measurement and 
analysis system. 
Circle 393 See ad page 50 
Tait Mlectronics Booth 1019 
Existing products 

T800 series base stations and repeaters 
(66MHz—960MHz): T800 series paging trans- 
mitters and control links (VHF/UHF/ 
800MHz): T2000 programmable mobile ra- 
dios (VHF/UHF): Tait “Simuleast™ systems. 
New Products 

Series Il], T3000 (VHF/UHF) portable ra- 
dios: mobile data terminal: mobile data 
lransceiver/modem system; T2060 LTR 
trunked mobile radio, 
Circle 394 See bellyband 
Talley Communications Booth 1611 
Existing products 
Distribution of over 100 product lines: serv- 
ices including system engineering. cut-to- 
Jength cable with connectors and filter prod- 
uct configuration, 

New Products _ 
Telemetry and spread-spectrum products. 
Circle 395 


TCC Industries 
Existing products 
Coaxial connectors (TNC, N. mini-UHF, 
BNC. UHF, SMA, SAP); tools. strippers, bat- 
tery eliminators: plug-in saver and saver/ 
charger: lead-acid battery (VCR style): Lib- 
erty series Instant Hands-free dashboard 
mount. 

New Products : 
Liberty series Instant Hands-free for Nokia 
232 and 2120. 

Circle 396 


Booth 1453 


Tekk Booth 421 
Existing products 

T-8 six-channel, SW, VHF, synthesized, 
portable radios; T-80 12-channel, SW, VHF. 
synthesized, portable radios: T-20 one- 
channel, 2W, VHF. crystal-controlled. por- 
table radios; T-40 two-channel, 43W. UHF, 
erystal-controalled, portable radios: T-50 
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four-channel, 5W, VHF, crystal-controlled, 
portable radios; PCI-ISQA one-channel, 1 W, 
VHF. erystal-controlled. portable radios; 
PCI-2WATT one-channel, 2W, VHF, crys- 
tal-controlled, portable radios; Terminator 
two-channel, SW. VHF, erystal-controlled, 
portable radios: KS-900 T-Net Micro one- 
channel, 2W, UHF data transceiver: KS-960 
T-Net Mini one-channel, 2W, UHF data 
transceiver with “Omni” can. 

New Products 

T-9 and T-90 4W. UHF, synthesized portable 


radios; PT-400 in-house paging transmitter 
and TP-450 UHF POCSAG pager; KS-1000 
5W. UHF data radio: KS-2000 2W, 220MHz 
data radio. 

Circle 397 

Telelink Technologies Booth 626 
Existing products 

DS3000 paging terminal. 

New Products 

DS5000 Micro 8 paging terminal. 

Circle 398 


TRIDENT 


MICRO SYSTEMS 


MOBILE DATA, CONVENTIONAL RADIO AND SMR TRUNKING 


. a os 
* LTR® Compatible 


* Bi-lingual Prompts 


TNT Logic 
Controllers 


* Airtime Logging 
* ESN Validation and 
Remote Programming 


CR-355 
Call Router 


° Me ra 
* Least Cost Routing 
* DID Interface 


* 1920 Minute Storage 
* 2 to 8 Telco Ports 


— 
—_— 


——} 
—_————__ 


¢ PBX Interface 


¢ No Answer Transfer 


VM-400 
Voice Mail 


¢ Direct Connect or Remote 


* 999 Mailbox Capacity 


Trident Micro Systems 


17951 Lyons Circle, Huntington Beach, CA 92647 


(714) 843-9300 


(800) 798-7881 


(612) 835-6383 
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Telepoint Booth 453 
Existing products 
SR-20 point-to-point and SR-64 point-to- 
multipoint radio telephone link. lease line re+ 
placement and data radio. : 
Circle 399 See ad page 78 
\ 
Teletec 
Existing products 
Amplifiers, mobiles and microwave systems. 
Circle 400 


Booth 217 


Telewave Booth 235 
Existing products 
M101 series transmitter combiners; receiver 
multicouplers; collinear antennas; exposed di- 
pole antennas; yagi antennas, 

CS _ 
TATC8944 autotune cellular transmitter com- 
biners; ANT930Y 10-WR yagi antennas. 
Circle 401 


~ 


Telex Communications 
Existing products i 
NH9000 tactical headset; ear mics; vehicle in- 
tercoms; light, medium and noise-attenuating 
headsets; listen-only devices; directly 
interfaceable headsets. 

Circle 402 


Booth 101 


t 
Times Microwave Systems Booth 1844 
Existing products : 
LMR series cables; cable assemblies: connec- 
tors and prep tools. 
New Products 
EZ DIN connectors for LMR-900, LMR-1200 
and LMR-1700 cables; EZ-400-NMH_ non- 
solder connector; new prep tools. 
Circle 403 


4 
TPL Communications Booth 209 
Existing products 
RF power amplifiers (35MHz-960MHz), mo- 
bile, base station and repeater models. 
New Products 
High-power 250W 800MHz-960MHz ampli- 
fier; updated packaging for HMS and LMS 
high-power amplifier series. 
Circle 404 


Transcrypt International Booth 1441 
Existing products 
Embedded voice privacy and specialized sig- 
naling modules for land mobile radio users; 
cellular and wireless voice privacy; frequency 
hopping: computer-aided dispatch software; 
modular and PC-based mobile radio status 
reporters and telemetry products. 

New Products 

DME9600 dual-mode eneryptor for APCO 25 
portable radios. 
Circle 405 


See ad page 3 
Trident Micro Systems Booth 201 
Existing products 

TNT LTR logic controller for 800MHz, 
900MHz, 450MHz and 220MHz; CR-355 
DID call router; DL-40 mobile data terminal; 
MP-7 ESN and over-the-air programming. 


When Every Second Counts, Rely On Orbacom’s 
TDM-150 CRT-Based Console System For Your Critical 


Emergency Communications Needs 


Shown Above: The Lancaster County, Pennsylvania, 911 
Communications Center With Orbacom's TDM-150 


CRT-Based Console System. ike | nl ‘poral F —_— 
¥ |) = im | 
15:37 9 ctor 
Easy-To-Use Primary Operating Screen. Resembies Traditional Radio Channel 


Modules; Control Modules, As Well As Other Displays, Can Be Adjusted To Meet 
Your Unique Dispatch Operation Conditions. 


As an established leader in the industry, "Drag & Drop" Instant Screen Creation, 
with decades of experience in the design Multi-Function Screen Grid, On-Screen 


and manufacture of sophisticated Alarm Notifications, Windows™ 
communications consoles, Orbacom is Applications and many more user-friendly 
the name to trust for your community’s operations. The ultimate bottom line is 
critical emergency call and response that you and your community will 
situations. Orbacom’s new generation of appreciate knowing that when it comes to 
TDM-150 Communications Control protecting life and property, you can 
Consoles is not only state-of-the-art, but | depend on Orbacom’s technology to help 
also sets the stage for efficiently you transmit vital instructions, when every 
expediting your immediate emergency second counts. For more information, 
communications needs, as well as please call or fax in your request for free 


effectively fulfilling your ever-expanding _ literature: 609-829-4455/fax:609-829-6980. 


future response requirements. Some 
outstanding features of Orbacom’s Circle (63) on Feat Fact Card 
TDM-150 include Multi-Level Trunking 


Interfaces, On-Line Screen Changes, 
\(Gorpaom a 


SYSTEMS, inc. 
1704 Taylors Lane, Cinnaminson NJ 08077 Tel: 609-829-4455 Fax: 609-829-6980 Windows Is a registered trademark of Microsoft, Inc. 
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New Products 

Digital Passport advanced trunking with 
digital interface to wireless systems; MK-86 
mobile disable over-the-air. 


Circle 406 See ad page 66 


Trilogy Communications Booth 142 
Existing products 

MC2 coaxial cables (SOV/75 V); RMC2 radi- 
ating cables (50V/75 V); connectors. 

Circle 407 See ad page 25 
Tru-Connector Booth 736 
Existing products 
Standard and custom RF coaxial connectors 
for 7/16. HN, N, QC, SQ, LC. LT, ELA, QDL, 
C, SC, QDS, Twinax, BNC. TNC, UHF, SMA, 
BSM, TSM, MB and Triax. 

New Products 

All configurations of high-power 7/16 von- 
nectors; Super Quick high-power connector. 
Circle 408 


TWR Telecom 
Existing products 
Tower engineering and construction service: 
communications equipment sales and instal- 
lation: tower lighting and monitoring equip- 
ment; medium-intensity strobes: red code 
beacons: single and double obstruction lights: 
complete light kits. 

Circle 409 


Booth 634 


New! 22 Amp Desktop 


@ Auto Reset 

@ Super Quiet 
@ 6" x 5.5" x 3.5" 
@ Less than 3 Ibs. 
@ ESD Safeguard 


@ 110/220 Switchable 
@ Thermo Cooling Fan 
@ AC/DC Line Filtering 


@ Illuminated Power Switch 


@ MOV Line Input Protection 


TX RX Systems Booth 1711 
Existing products 

Multicouplers; signal boosters; duplexers: fil- 
ter: RF system products: associated hardware. 
Circle 410 See ad page 48 


Uniden America Booth 1201 
Existing products 
Land mobile radios, portables, mobiles and 
repeaters. 

New Products 

SPS335TSD 800MHz full-duplex portable: 
SPH21/SPU21 UHF/VHF _ portable: 
SVS8025TS 8O00MHz mobile: SSIIP1001 
rural telephone interface. 
Circle 411 


See ad page 60 
U Trunking Repeater/ Booth 1960 

Mountain Relay 
Existing products 
Five-channe! UHF (460MHz) LTR trunking 
repeater system with telephone interconnect. 
Circle 412 See ad page 88 


Valmont Industries/Microflect 
Existing products 
Tapered steel monopoles to 250f1; tapered 
steel camouflaged sites; self-supporting tow- 
ers to 400ft; guyed lowers to 600ft, passive 
repeaters; waveguide supporting systems and 
components. 

New Products 


Booth 1716 


Roof mounts, wall mounts and transmission 
line supports for PCS sites. 


Circle 413 See ad page 29 


¥CP International Booth 658 
Existing products 

Panasonic EX and EZ pagers; Motorola pag- 
ing products and accessories; Panasonic bat- 
teries. 

New Products 

Panasonic Octiva synthesizer pagers models 
EP-2L2, EP-2L4 and EP-2L5; Samsung SRP- 
S400A four-line alphanumeric pager: 
Samsung SRP-5210N side-mount numeric 
display pager: Samsung SRP-5600 top-mount 
numeric display pager. 
Circle 414 

Vega, A Mark IV Booth 1729 
Existing products 
Series 5000 communications consoles: tone 
and de remotes. 

New Products 

TC560 and TRA260 trunking consoles, 
Circle 415 See ad page 1 


Vertex Radio Communications — Booth 901 
Existing products 
Commercial two-way mobiles, portables, re- 
peaters and base stations. 

New Products 


VX-FTL-LO!1H lowband mobile (1 ]0W and 


Voice Paging « 


Scanning Monitor 


® Overvolt/Current Protection 


@ 22 Amps Continuous Output 


7, 11, 15 Amp Models Also Available 


All Continuous Rated 


DuraComny’TPs Power Supplies 


Kansas City, Mo, 


Or contact your Communications Distributor 
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ww? Channel with Monitor Scan 


- User Selectable Priority 
OW Program up to 3 Individual 


Addresses on Each Channel 
No Reeds - Major 2-Tone 


Formats: PC Programmable 
£ Decode on Both Channels 


Auto or Manual Reset 
Vibrator Option with Message 
Alert - Low Battery Alert 


(of AA Cell or Nickel Cadmium 
Packs - Charger/Amplifiers 


The New Voice in 2-Tone Paging 


DuraComm Corporation 


Call Toll Free 1-800-467-6741 
Fax 816-741-7499 


OUR PIROD TOWER 
DIDN’T EVEN SHIVER. 


“With more than two feet of ice at the antenna of our 


1,000-foot PiRod tower, and guy wire ice eight inches 
in diameter, our tower bent like a banana. I recall my 
engineer saying that the tower wouldn’t last five more 


Benen) minutes. But our solid rod PiRod tower stood there 
Dave Turner ; ; 
WMCC TV, Channel 23 and straightened as the ice melted. No damage. No 
Indianapolis, Indiana 


stress fractures. No problems. | guess that’s when the 


quality of a solid rod PiRod tower comes through.” 


guyed towers custom designed 
to your specifications. 


For a free guide to tower selection 
and fast, courteous respense to your 
requests for quotation, contact: 


AX PiROD ING. 


Solid Rod, Solid Service, Solid Value —=— P.O. Box 128 
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Plymouth, Indiana 46563-0128 
Telephone (219) 936-4221 
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60W), in four-, 24- and 99-channel versions: 
System 600 commercial HF/SSB transceiver. 


Circte 416 Ser 
VertiCom Booth 123 
Existing products 

MTS 1000 frequency synthesizer for 
satcom applications from 20GH2-1]8GHz; 
MTS 2000 frequency synthesizer for 
IMDS/LVDS applications. 

New Products 


MTS 3000 frequency synthesizer with IF 2.0 
for satcom applications: MTS 1019 frequency 
synthesizer for point-to-point communication. 
Circle 417 


Existing products 


8O00MHz, I40W amplifier: 956MHz, 120W 


amplifier; VHF amplifier. UHF amplifier; 
mobile amplifier. 
New Products 
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800MHz-960MHz 400W amplifier: WHF 
broadband amplifier. 


Circle 418 See ad pa 


W&M Associates Booth 1841 
Existing products 

Replacement batteries,; chargers; accessories. 
New Products 

Replacement batteries for Vertex/Yaesu 
V¥X200, VX500 and FTIO/40R, Motorola 
Visar, HT1000 and P110, Standard HX580, 
Icom [C-U81T and I1C-1T22A, Kenwood 
TK250/350, Kyodo 109 and 209, E.F, Johnson 
Viking XR, and Midland 70-148; expanded 
line of master chargers and analyzers. 

Circle 419 See ad pages 32A, 49 
Wacom Products Booth [S27 
Existing products 

Coaxial cavity filters; duplexers: transmitter 
combiners; receiver multicoupler systems for 
30MHz-960MHz. 


Circle 420 


See ad page 40 


Wireless World magazine sooth S819 
Existing products 
Wireless World provides market updates, en- 
gineering information, applications articles 
and the latest news of the wireless communi- 
cations industry's newly competitive tech- 
nologies, broadband and narrowband PCS, 
paging and ESMR. Readers include PCS car- 
riers and applicants, operators of other wire- 
less systems, CATV system operators, inter- 
and local-exchange carriers, dealers and 
resellers, and manufacturers and their reps and 
distributors. 


Circie 421 


Zetron Booth baud 
Existing products 

DTMF mics; interconnect products; rural te- 
lephony; tone panels and repeater controllers; 
trunking remotes; trunking repeater control- 
lers; paging encoders; paging terminals; pag- 
ing accessories; software products: radio con- 
sole systems; modular dispatch and PSAP 
accessories, telephone PSAP system; fire 
alerting system; message recorders; alarm/sta- 
tus/control systems, wide-area yoice/data sys- 
tems; RF monitoring equipment. 

New Products 

Model 48-MAX interconnected repeater 
panel; model 55D digital repeater; model 280 
digital tone remote; model 928 AudioMaster 
Plus PSAP dispatch headset integrator; 
model 3100 PSAP telephone; model 15T 
pager tester, AzNet alphanumeric network 
paging package; RF power sensors. 


ages 32E, 91.106. 1170 


eh 


See adp 
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il lait;s faluer In Amplifiers/ Receiver ticles 
| and Hransmitter Combiners 


Ad be 4302 O/T TA 


This family of multicoupling B: 
“Cequipment Incorporates a _! 
tower-top amplifier and an —— 
active receiver multicoupler — *’ ) 
for enhanced performance 
in congested environments, 4} 
“sand whenever unacceptable... _¢) 
_ lass is encountered in long : 
_ feed cable runs. All unite are & 
equipped with surge arrestors .C. # 
for lightning protection; while 
many versions provide system 

_ redundancy. 


cr ws: These repack ana Dee 
Jy \ *,.. combiners utilize Reé-Lok™ construction” - Ss ‘ 
| fen and high-performance dual igolators ina’: 


configuration that assures easy 
A expandability and field tuning utilizing the 
Mw test ports provided. Developed for operation — 
Inthe 851-866 trunking frequency band, 
these highly vereatlle combiners are available 
yl in'expandable 5- and 10-channel models, and 
2 LB . a Adil ‘expanded 20-channe! version. 


Colobrating r 45th Misery as a major innovator and manufacture 
and base station antennas, transmitter combiners, receiver multieodpig 
es. for the wireless communications industry. 


a“ * . 
Sal 
4 Sapa 
4 3 


For complete snefitatone and information on Sinclair's full product line-up phone or fax! ay 
Sinclair Technologies Inc. 85 Mary Street, Aurora, Ontario, Canada L4G 6X5 Tel: (800) 
35 Oriskany Drive, Tonaw. vanila, New York 14150, U.S.A. Tel: (800) 288-2763 Fax: (716 

Sinclair Technologies Ltd., William James House, Cowley Road, Cambridge, CB4 4W) 
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AMPS, TDMA, and CDMA - 


High Performance, Low Noise 


RECEIVER 
MULTICOUPLERS 
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COMBINERS 


with Precision CellGuard™ 
Power Monitoring 


PLUS Off-the-Shelf, One-Day Shipment of Critically Needed Compone 


e 
Type N High Power Directional Couplers for Tx and CDPD Requirements ot 25-500W CW Ce 
yi 


Reflectometer Couplers 


AND Immediate Technical Support < 


Ca | 51 6 231 -1 700 To discuss assemblies, speak with Patricia Stancati, ext. 233. 


or write: 435 Moreland Road, Hauppauge, NY 11788 
For a FaxBack® Catalog Order Form, call 1-800-4NARDANY (462-7326) and request Document #1110 
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COMMUNICATION ANTENNA TEST SYSTEM 
The Complete Solution 

to Cell Site Antenna Monitoring 

and Power Measurement 
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Medium and High Power Attenuators 


Receiver Couplers 
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Powering the new wave 
of wireless networks 


With “wireless energy,” network planners have greater versatility in site 
selection with fewer “out-of-plant” liabilities, reduced site development 
requirements and lower risk of service interruption. 


By Nelson E. Stevens 


Wireless communications infrastruc- 
tures are rapidly moving away from ur- 
ban centers to serve rural customers. 
Quite often, rural areas do not have ac- 
cess to utility-grade, grid-connected 
power, forcing telecommunications sys- 
tem operators to design, install and main- 
tain their own power generation facilities. 
How will operators power these new wire- 
less networks in remote locations, and 
how will power affect operating costs and 
network reliability? 

A new generation of renewable energy 
products and services has been developed 
as the “wireless energy” solution to the 
new wave of global wireless networks. By 
shifting to solar or wind energy as the 
primary power source, operators can use 
this technology to satisfy many of the 
needs of modern telecommunications op- 


~ SOLAR ARRAY. 


“FOSSIL FUEL 


erations: rapid deployment, high reliabil- 
ity, low maintenance and fuel require- 
ments, and future expansion capabilities. 
Network planners welcome these technolo- 
gies as a cost-effective means of deploy- 
ing transmission and distribution infra- 
structure in rural areas where utility power 
access may be too far away or the supply 
may be unreliable. 

The object of wireless energy technolo- 
gies is to minimize dependence on exter- 
nal resources, such as manpower, equip- 
ment and fuel, to support remote sites. By 
teducing these dependencies, site reliabil- 
ity is dramatically improved, and fuel, 
maintenance and transportation costs are 
kept to a minimum. Improved site au- 
tonomy is a wise design goal, particularly 
in developing economies where the poten- 
tial for natural disasters combined with 
weak response capabilities jeopardizes 
network integrity. 

Three standard system achitectures rep- 
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resent “wireless energy” solutions: hybrid 
(combined wind and solar power) for 
larger wireless applications (>650W); so- 
lar power alone for smaller power require- 
ments (<650W); and “cycle charge” for 
locations where renewable energy sources 
are unavailable or unpredictable. The ad- 
vantages of all these remote power solu- 
tions are bolstered by remote power moni- 
toring software. 


Hybrid systems 

One particular prepackaged renewable 
energy-based hybrid system, designed spe- 
cifically for off-grid wireless applications 


Stevens is an independent telecom energy sys- 
tems consultant in Santiago, Chile. He formerly 
was director of telecom sales for New World 
Power Technology, Moretown, VT. Comments 
about this article can be sent to email: 
wireless @together.com 
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Figure 1. A prepackaged, renewable energy-based hybrid system, de- 
signed for off-grid wireless applications with average continuous com- 
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munications loads of 650W to 4,000W, uses wind or solar energy for 


primary power and a fossil fuel engine generator for backup or supple- 
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10-YEAR LIFE CYCLE COST 
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Figure 2, Lower annual fuel and maintenance costs translate into significant project lifecycle 
savings. This chart compares expenditures in capital, maintenance, fuel, repairs and total life-cycle 
costs for hybrid and dual-diese! systems. By the 10th year of operation, with a fuel cost of $2/ 
gallon, the hybrid system saves the operator about $300,000, after a payback period of two years. 


with average continuous communications 
loads of 650W to 4,000W, uses wind or 
solar energy for primary power and a fos- 
sil fuel engine generator for backup or 
supplemental capacity. Figure | on page 
74 shows the system's fundamental build- 
ing blocks. 

Deployment is streamlined by pre- 


assembling and testing systems at the fac- 
tory to minimize field installation require- 
ments and to enhance reliability. The com- 
plete system is integrated within an envi- 
ronmentally controlled, transportable shel- 
ter with provision to house additional com- 
munications equipment. 

This hybrid architecture is inherently 


more reliable than continuously run fos- 
sil fuel generators because of its multi- 
source energy supply, long-term battery 
autonomy (two-to-three days) and use 
of industrial-grade microprocessor con- 
trols that can be remotely monitored and 
controlled, Hybrid systems can accom- 
modate load expansion by automatically 
increasing engine run time to supple- 
ment power on demand. Because of the 
hybrid’s flexible power range, the re- 
newable energy elements do not have to 
be sized for worst-case conditions (peak 
communications traffic; heating, venti- 
lating and air conditioning [HVAC] sys- 
tem operation: or long periods of low 
renewable energy output). Therefore, to 
serve large loads, capital costs for hy- 
brid systems are comparatively less 
than for single-source renewable energy 
systems, 

The true savings from the hybrid ap- 
proach becomes clear from a review of 
operating costs. Continuously run diesel 
generators, for example, consume about 
6,000-12,000 gallons of fuel per year and 
require engine overhauls every four years 
(40,000 hours) of operation, simply to 
support a 1,500W load. In contrast, a 
comparatively sized hybrid system burns 
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HEALTH PLAN FOR 
COMMUNICATIONS 
BATTERIES. 


CASP” BATTERY CHARGER/ 
ANALYZER/RECONDITIONER 


Keeping communications batteries in 
top shape takes a lot more than charging 
them. 


They need fo be analyzed for charge 
and discharge capocity, charged by the 
most effective method, and, depending 
on battery type, reconditioned. 


The CPI model MCR210 alpharemote allows you to remote control 
Motorola’s Maxtrac and Radius radios over any two wire voice grade 
circuit. 


The MCR210 alpha remote provides an LCD readout for channel 
number, up to 99, and a ten character channel! name, channel up and 
down controls, speaker volume control and intercom capability between 
parallel remotes and the radio. Each remote also provides controls and 
LED indicators for PTT, monitor, scan, privacy and select functions. 


Features 


¢Simple installation - No soldering, cutting or crimping 
eProvides remote channel indication. 

Programmable ten character name per channel. 
Programming done via front panel, 

#No special cables or PC required. 1186 Commerce Drive ¢ Richardson, TX 75801 
(214) 437-5320 (800) 869-9128eFax (214) 437-5360 
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Christie's preprogrammed, micro- 
gies CASP*/1200 does all 
his and more. Batteries of any chemistry 
can be handled, but Christie's exclusive 
ReFLEX” tachnique charges nickel- 
cadmium batteries in record time, while 
rejuvenating degraded cells. 

CASP*/1200 amounts to a complete 
Health Pian for Communications Batteries, 
with no premiums and no deductibles. 
Call today for our FREE 5-minute video, 
“Getting To Know CASP.*” 


CHRISTIE’ 
18120 So. Broadway, Gardena, CA 90248 
(310) 715-1402, FAX (310) 618-8368 


© CASP CHRISTIE and ReFLEX ore ragistered trademorks ol 
Chustie Elecinc Corp 
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CONFORMING WORLDWIDE 


to meet your paging needs 


» NEW MOTOROLA PAGERS - 
We stock a complete line of 
Motorola paging products available 
For quick delivery. 


« REFURBISHED PAGERS — 
We stock refurbished Motorola 
pagers. 


« PAGER REPAIR SERVICE - 


Quality pager repair, fast 
turnaround. 
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only 500-1,000 gallons (depending on 
renewable resources) and accrues less 
than 1,500 hours per year. For mainte- 
nance, the hybrid system typically re- 
quires only one man-day of service per 
year, compared to six man-days for diesel 
generators. 

Lower annual fuel and maintenance 
costs translate into significant project 
lifecycle savings. Figure 2 on page 76 
shows the relative expenditures in capital, 
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point-to-point or multipoint 14.4 KBPS data 


1022 S. La Cienega Blvd. Los Angeles, CA 90035 


maintenance, fuel, repairs and total life- 
cycle costs for the hybrid and the dual- 
diesel systems. By the 10th year of opera- 
tion, with a fuel cost of $2/gallon, the 
hybrid system saves the operator about 
$300,000, after a payback period of only 
two years. 

Delivered fuel cost is one of largest 
determining factors affecting total site 
life cycle costs for power generation. De- 
pending on the site, delivered-fuel cost 
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LINK, 


The SR-64... it's the answer. 
Whether it’s a permanent or emergency 
need for a phone line, a leased line 


transmission, it all can be airborne 
on the same system. 


For more information, or a demo right 
over the phone, just give us a call. 


310-652-3666 
310-652-0777 
800-333-6444 
800-567-6664 


Q CELEPOINT x. 


International 
Facsimile 

USA Headquarters 
Canada 


Telepoint, Motorola, and Celware are registered trademarks of their respective compantes. 
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can range from $1-3/gallon. 


Solar only 

An alternative is to use a single renew- 
able power source, solar energy, to sup- 
port communications without the use of a 
backup engine generator. A single source 
is ideally suited for wireless communica- 
tions applications requiring less than 650W 
average continuous power. Because solar 
systems do not require fuel, they are often 
less expensive to operate and to maintain 
than hybrid or dual-diesel alternatives. 

One type of solar system is pre- 
assembled at the factory with integrated 
enclosures to simplify deployment. The 
solar array is often installed on top of the 
system enclosure to eliminate extra foun- 
dation work and to shade the power equip- 
ment. Another integral design feature is 
passive cooling technology that mitigates 
extreme temperature conditions that affect 
charging performance and battery life. 

The cost to operate and maintain solar 
systems is minimal. Typical annual main- 
tenance includes cleaning the solar array, 
checking battery voltage and inspecting the 
site. 

Applications for solar power systems 
encompass almost every facet of the wire- 
less marketplace. Within the cellular net- 
work, large solar systems are ideally suited 
for mountaintop cellular repeaters that 
could link solar-powered cellular pay 
phones along highways or within rural vil- 
lages. The almost unlimited access to re- 
mote territories via earth-orbiting commu- 
nications satellites supports using solar 
power for remote industrial supervisory 
control and data acquisition (SCADA) ap- 
plications and rural phone offices. Where 
long-distance fiber links cross extremely 
remote areas, reliable power must be pro- 
vided every 20—40km for signal regenera- 
tion. Finally, rural telephony projects that 
use point-to-multipoint radio networks 
commonly use solar energy at most, if not 
all, of the repeater and subscriber sites to 
streamline network deployment. 


Cycle charge 

In the absence of “fuel-saving” renew- 
able resources (wind or solar) at remote 
sites (higher latitudes, for example), there 
is one other system architecture worth con- 
sidering before moving to continuously run 
diesel generators or miles of expensive 
grid extension. Cycle charge systems op- 
erate a fossil fuel generator intermittently 
(15-40% run time) to recharge a large bat- 
tery bank which provides continuous cur- 
rent to the load. By discharging the battery 
to 40-60% DOD, engine run time, mainte- 
nance and fuel use are kept to a minimum. 
The logic is simple: Fossil fuel has a much 
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ADVANCED MOBILE DATA SYSTEM SOLUTION FOR THE 27ST CENTURY 
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Tomorrows Mobile Data Systems must be Fast, Reliable, and Flexible. 
The King KOTSO00 Terminal offers ALL of these features and MORE today 


Over The Air Programming Allows the Dispatcher to change system 
parameters without recalling vehicles. 


Compatible With All Major TR, MPT 1327 Trunked Systems, 
Comm Systems Formats = Smart Trunk, Conventional PMR, and 
Mobile Satellite Systems. 


Fast Data Transmission Unique, environmentally adaptive forward 
error correction & proprietary compression 
algorithm allows up to GOOO bps data 
throughout, even on a 12.5 khz radio system. 


PC Terminal Controller The product of 4 years of research, our PC 
Host can contro! up to 16 radio channels, 
and requires no costly interface between 
the base and the dispatch terminal. 


Menu Driven Provides ease of operation for user. The 
Terminal contains a set of 10 function keys 
which are menu driven containing windowed 
auxiliary data entry fields. 


WIDE VARIETY OF STANDARD MOBILE TERMINAL FEATURES: 


* User Programmable Function Keys * Full Graphics 8 line Backlit Display ° Variable Font sizes 
® Out of Range Mobile Terminal message storage and transmission * Proprietary Data Encryption 
* Voice and Data on same channel * Real time clock *® Store up to 100 jobs in terminal 
* RS 232 outputs providing interface to Printer, Keyboard, PC., Bar code wand or Card Reader 


See us at the IWCE Expo, Booth 340 
for a Full System demonstration. 


KING COMMUNICATIONS U.S.A., INC. 
5401 Alhambra Drive, Suite B, Orlando, Florida 32808 
Phone: 407-293-1432 FAX: 407-293-2907 
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higher energy density and cost than the 
battery plant. By cycling the generator and 
storing energy in the battery, energy effi- 
ciency is maximized. 

The advantages and disadvantages of 
cycle charge systems, compared to renew- 
able energy-based systems are quite obyi- 
ous. The cycle charge unit does not require 
as much site-specific planning because it 
is independent of wind or solar resources, 
and it requires “regular” engine mainte- 


cell phones. 


True broadband antennas that cover the 
entire bandwidth without field tuning, STI-CO's 
innovative antennas — often copied but never 
duplicated — enable the user to change radio 
channels without retuning. Once installed, the 
antennas require no frequency changes or 


alterations of any kind! 


Call us about other broadband models, tao! 


Accept no substitutes. Buy STI-CO. 
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BROADBAND ANTENNAS 


STI-CO, the world’s leader in advanced broad- 
band mobile antenna technology, announces 
Superband Cellular Look-Alike Antennas. 
The new antennas stretch the UHF bandwidth 
to 125 MHz (400-525 MHz) — more than 
any other broadband antenna! Available in 
magnetic. trunk lip or roof mount in a new 
enclosed coil look — so popular with today's 


nance that is well understood by telecom 
service workers. The disadvantages of 
cycle charge include higher fuel usage, 
battery change-outs and engine mainte- 
nance than renewable-based systems. 


Field examples 

pm GTE/Codete!l, Dominican Republic — 
In 1991, a wind-solar-diesel hybrid system 
was installed to provide 1,000W of elec- 
tricity to a mountaintop microwave re- 


INDUSTRIES, 
11 COBHAM DR. ORCHARD PARK, NY 14127 [716] 662-2680 FAX 1-800-685-1122 
Visit us at IWCE, Booth #1612 


INC 


Circle (73) on Fast Fact Card 


peater station. The system receives about 
60% of its energy requirements from the 
3kW wind turbine and 6kW solar array, 
resulting in engine run time of only 1,255 
hours per year. Maintenance and fuel re- 
quirements were reduced by 80% com- 
pared to traditional dual-diesel generators. 

pe ATAT. Bolivia — AT&T World Serv- 
ices used solar-diesel hybrid systems to 
power each of its 17 mountaintop repeater 
sites between Santa Cruz and Quijarro, 
Bolivia, in 1990. On average, the hybrid 
systems reduced fuel requirements by 75% 
where anticipated delivered fuel costs were 
USSI per liter. Site service is performed 
biannually. 

pm Sprint, Nevada — Sprint installed a 
stand-alone solar system to operate a remote 
fiber-optic regeneration site in 1990, The 
system uses a 5kW solar array to displace 
precious fuel, which is nearly impossible to 
deliver across 4km of treacherous road. 


Remote power monitoring software 

The remote power monitoring software 
allows a personal computer to monitor and 
control power system performance, to dis- 
play graphics on a cathode-ray tube (CRT) 
and to schedule maintenance for a multi- 
tude of locations. Remote monitoring soft- 
ware products vary in degree of capabili- 
ties and sofistication ranging from simple 
alarm functions 10 Windows-based view- 
ing screens to help evaluate discrete func- 
tions and histories within each power sys- 
tem in the network. 

This type of program is extremely valu- 
able to network operators who want to 
diagnose power system problems before 
dispatching service employees to remote 
locations, Furthermore, the software can 
notify operators of upcoming maintenance 
requirements according to actual sile con- 
ditions, such as the engine run time and 
fuel reserves. 


Wireless energy’s market implications 

Within the new wave of wireless net- 
works, hybrid and stand-alone solar tech- 
nology will affect the way communications 
sites are deployed and serviced. No longer 
tethered to the electric utility grid, network 
planners will have greater versatility in site 
selection. The advent of wireless energy 
technology will undoubtedly create simi- 
lar advantages to those found with wire- 
less communications: 

© fewer “out-of-plant” liabilities. 

© reduced site-development require- 
ments. 

D lower risk of service interruption. 

The broad market implications are more 
profitable and more widespread telecom- 
munications services for even the most 
remote communities in the world. 7h 
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without Compromise. 


A 40 Year Commitment to 
Radio Communications 


Vertex Radio Communications, 
the land mobile division of Yaesu, 
has been in the forefront of 
designing synthesized radio 
communications equipment 
incorporating high-tech 
engineering, quality manufactur- 
ing and customer satisfaction 
which meets the ever-growing 
demands of the private sector, 
public safety, and governmental 
agencies. 

The “close to the customer” 
company philosophy combined 
with constant customer feedback 
has lead to many innovative 


products, such as the FTH-2070 
VHF-UHF Dual-Band portable 
radio, which was introduced in 
1988. This unequaled radio 
gained immediate acceptance for 
its ability to link various public 
safety organizations in time of 
crisis, and remains unique to 
Vertex today. 

The Vertex full line of wireless 
radio equipment is compatible 
with commercial specifications 
worldwide, and includes a wide 
variety of portable, 
compact/mobile base stations, 
HF/SSB transceivers, repeaters 


and trunking systems. 

For solutions to your radio 
communications needs, and 
more information about the 
complete and competitive line 
of Vertex radio products, call: 


310/404-2700 
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The FCC’s 800MHz auction: 
Why it won’t work 


By Robert H. Schwaninger Jr. 


On Dec. 15, 1995, the Federal Commu- 
nications Commission released its deci- 
sion on 800MHz auctions. Members of 
the commission said at the open meeting 
that the rulemaking had been contentious, 
but that they believed the agency's deci- 
sion within the rulemaking formed the 
best possible solution for regulation of 
this portion of the spectrum. 

Commissioner James Quello said in- 
cumbent operators who opposed auctions 
were trying to “wind back the clock” to 
pre-auction days. Some other commis- 
sioners claimed that they still had con- 
cerns about the effect of mandatory relo- 
cation. All in all, the comments from the 
dais sounded much like a committee of 
baseball managers talking about releasing 
a favorite player. You could almost hear 
Tony La Russa saying. “The club has de- 
cided it's going another direction and 
Gilkey just doesn’t fit into our plan.” 

What is that plan? Will that plan work? 
Those are the questions one asks time and 
again while reading the voluminous Re- 
port and Order in Docket 93-144 and the 
Further Notice of Proposed Rulemaking 
that are the byproducts of the FCC's ac- 
tion on Dec. 15, After more than a month 
of reading and analyzing those docu- 
ments, objective analysts must agree that 
the plan will not reach the stated objec- 
tives within the Report and Order. 


The stated objectives 

A patient reading of the Report and 
Order reveals the justifications given for 
mandatory relocation and those that sup- 
port the size of channel blocks to be em- 
ployed by Economie Area (EA) licensees, 
In sum. they are: 

C to create continuous blocks of spec- 
trum at 800MHz that are sufficiently wide 


Schwaninger. MRT’s regulatory consultant. ts a 
partner in the Washington. DC. law firm Brown 
and Schwaninger and is a member of the Radio 
Club of America. He is the author of “Day of 
Reckoning.” a report to the National Telecom- 
munications and Information Administration re- 
garding the use of spectrum by companies to 
forestall a demand for profit accountability. 


to enable EA licensees to employ 
wideband technologies, such as spread 
spectrum, in future uses. 

0 to ease the administrative burden on 
the FCC that arises out of geographic- 
specific licensing, like the present system. 

0 to create larger, more design-flexible 
systems to compete directly with cellular 
carriers and now, personal communications 
services (PCS) carriers in the marketplace. 


The FCC is not really 
“auctioning” spectrum this 
time. What they are selling 
is a license to maybe use 
spectrum if you can come 

up with the comparable 
spectrum to relocate 
existing users. 


0 to provide small business and rural 
telephone systems an opportunity to par- 
ticipate in auctions and the provision of 
competitive services across EAs. 

0 to create regulatory parity, as be- 
tween specialized mobile radio (SMR) 
system operators and cellular system op- 
erators and now, PCS system operators. 

D to fulfill the alleged mandate to em- 
ploy auctions as a means of accomplish- 
ing the foregoing. thereby collecting rev- 
enue for the U.S. Treasury for use of the 
radio spectrum. 

The six objectives appear again and 
again throughout the Report and Order, to 
justify variously. as the FCC deemed ap- 
propriate, each element of its decision. The 
list provided above is in no particular or- 
der of importance to the FCC as its deci- 
sion reads. However, the question remains 
whether the FCC’s new regulatory regime 
will produce the stated objectives. 


The prize 
If an entity is victorious at the 8010MHz 
auction, it gets—what? Under the present 


decision in the Report and Order, the win- 
ner gets the right to operate across a large 
geographic area on a block of contiguous 
800MHz spectrum, either 120 or 60 or 20 
channels wide, provided that the winner 
can clear the spectrum of existing users 
by exchanging “comparable spectrum” 
with operators who hold licenses for auc- 
tioned spectrum within that area, Where 
such contiguous channels are not pres- 
ently licensed, the winner gets them. 

A review of the FCC's license database 
would reveal that the chance of finding 
the oldest 200 SMR channels unlicensed 
across an entire EA is roughly equivalent 
to my chances of playing left field for the 
St. Louis Cardinals—zip. Therefore, the 
FCC is not really “auctioning” spectrum 
this time. What they are selling is a li- 
cense to maybe use spectrum if you can 
come up with the comparable spectrum to 
relocate existing users. In the words of 
the bard, “Aye, there's the rub.” Stated in 
a manner that is somewhat clearer than 
the FCC's decision, you gotta have spec- 
trum to give spectrum to get spectrum. 

This condition to the creation of EA- 
wide SMR systems which employ con- 
tiguous spectrum blocks is a nagging 
problem undermining nearly all of the 
stated objectives. Yet, this problem is 
barely addressed in the FCC’s decision, 
except for the FCC's statement that if an 
auction winner is not able to offer compa- 
rable spectrum, the winner forfeits its 
right to relocate existing users, thus for- 
feiting its right to operate across a con- 
tiguous block. 


Contiguous blocks 

Reasonable people might disagree 
about whether the creation of contiguous 
blocks of spectrum is a necessary goal. 
As anyone familiar with trunking tech- 
nology knows, a highly efficient system 
can be designed without any such require- 
ment. Ask any 20-channel SMR trunked 
station operator whether its system is 
delivering efficient services to the public, 
and you are likely to hear a positive re- 
sponse. However, the FCC appears to be 
convinced that traditional trunking tech- 
nology is just not good enough. Now it 
wants to push the envelope and demand 
that even greater efficiencies be produced 
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regulatory fiat, the vital competitive ener- 
gies of Joe's system in Joe’s market pro- 
viding Joe’s services at Joe’s prices. is 
found wanting, The FCC has decided that 
Joe simply cannot compete or that his con- 
tribution to competition is unimportant. 
This is news to Joe. This is news to anyone 
who is involved in the SMR industry. 

What the FCC ts really saying is that 
Joe cannot compete across the entire EA 
employing the latest technology to pro- 
vide a service that is akin to cellular ser- 
vice. The FCC's decision is equivalent to 
declaring that a local UHF-TY system is 
a nullity if it cannot provide a signal be- 
yond a limited geographic area. The FCC 
never explains why it deems it important 
to provide facilities for locally produced 
broadcasts (dependent only on the adver- 
lising revenue that can be gleaned from 
their individual markets), but it is not 
important to have local two-way carriers, 

Even if an EA auction winner obtains au- 
thority for all 200 channels, the delay and 
cost of relocation of incumbent systems, 
combined with the cost of building the sys- 
tem, then marketing it against entrenched 
competition such as cellular, places that 
operator at such a disadvantage in the mar- 
ketplace that the chances of operating a 
profitable system are non-existent. Joe of 
Peoria’s system is presently competitive and 
profitable. The EA winner's system is big- 
ger, snazzier and politically correct, but it’s 
a lousy investment for anyone who likes to 
see positive earnings. 

So what kind of competition for cellular 
carriers and PCS permittees has the FCC 
created? At best, it is extremely weak com- 
petition in the form of EA licensees. Worst 
of all, the agency is curtailing or destroying 
the most effective competition that cellular 
carriers have to face: the local SMR opera- 
tor who provides good, cost-effective dis- 
patch service to a grateful public. 


Small business 

In its decision, the FCC trotted out the 
now-standard breaks for small business: 
bidding credits and easy-pay plans that 
are better than those you can get at any 
bank or used car lot. Those benefits are 
pretty attractive, and enticed some small 
businesses to participate in the 900MHz 
auction, but the FCC has not considered 
the real cost of participation that arises 
out of the relocation process. 

Small businesses (those with less than 
$3 million in gross revenue) simply can- 
not afford the cost to relocate other op- 
erators, (In the past, they also could not 
afford the cost of licensing and construct- 


ing an ESMR system for the purpose of 


warehousing spectrum to use in the fu- 
ture.) They cannot afford to buy out their 


neighboring systems to gain the spectrum. 


They cannot afford to bully anyone off of 


the channels so that they can use them. In 
sum, they simply cannot afford to play. 

The FCC decision does not recognize 
this fact. [t concentrates solely on the cost 
of auction participation and not on the 
cost of being positioned to use what might 
be acquired. The FCC's approach is like 
viving great discounts on automobiles for 
anyone under the age of 10, Creating 


greater economic access to the auction 
process is a wonderful idea, but just giving 
small business an alleged bargain from 
government is not a realistic appreciation 
of the economic dynamics of the market, 
Therefore, the FCC’s objectives regarding 
small business simply cannot be met. 


Regulatory parity 
The mantra “regulatory parity” has 
been echoing through the halls of the FCC 


Opening Soon In Your Area 


RoameR One « 


Specialized Radio Mobile Network 
for Voice/Data Fleet Communications 


Roamer One is one of the largest 220 MHz SMRS operators in the country with 


construction and commissioning ol approximately 2,250 trunking channels 


undenwvay. Individual sites are already at work providing valuable local coverage. 


Once networked, users will have roaming capability trom coast to coast. 


Whether your service area isa single city, the entire country or something in 


between, you will benefit from the increased range, improved clarity, unmatched 


performance and faster, more efficient operation this new system offers. 


Here are just a few of the many benefits: 


Individual, private radio conversations - automatically encrypted 


Clean, clear, voice quality 


- using digital technology 


Caller LD. - displays calling unit’s number 


Aulo Roam - eliminates manual switching [rom system to system 


Status Messaging 


automates routine responses 


Call Stack - stores up to 9 calls while you are away 


Built-in Modem - for data transmission 


970 W. 190th Street ¢ Torrance; CA 90502 © Phone: 1-800-306-ROAM 
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for about three years. When Commis- 
sioner Quello stated during the Dec. 15, 
1995, opening meeting that SMR opera- 
tors in opposition were trying to “wind 
back the clock,” he was really saying that 


the demands of regulatory parity aes 


that the commission move forward towz 
market-based licensing for SMR systems. 
In its simplest form, regulatory parity 
requires that the FCC take steps to level 
the regulatory playing field between like 


operators, So, if the FCC gives a break to 
cellular operators, they are supposed to 
give a break to PCS operators and so on. 
Employing these magical words, regula- 
tory parity, Nextel Communications has 
forwarded its agenda to promote 800MHz 
auctions, saying in effect, “We are more 
like a cellular system, so we should be 
treated like a cellular system.” 

What Nextel and the FCC seem to be 
ignoring is that the regulatory regimen pul 


U | 
UTrunking Repeaters has made it possible to 


operate a 460 MHz LTR® trunked system on 
non-exclusive frequencies. 


~ UW LL 


We at UTrunking Repeaters pioneered the successful 
combination of UHF/VHF LTR® trunking and conventional 
users on the same system. We licensed, constructed, and 
have been operating a 460 MHz LTR® trunked system in a 
high density environment for more than two years without 
causing interference to existing conventional co-channel 
users. 


UTrunking Repeaters offers a full line of turn-key, FCC 
approved, UHF/VHF trunking systems, with telephone 
interconnect and airtime billing optional. FCC license 
application is offered as part of our complete package. 


~ UW La 
UL. Repeatef 


by UTrunking Repeaters, LLC, NV 


7959 SILVERTON AVENUE, SUITE 1011, SAN DIEGO, CA 92126 
(619) 586-6280 or Fax (619) 586-6316 


Call for more information on UHF/VHF LTR®°trunked systems. 
Ask about our lease to own program. 


LTR is aregistered trademark of E.F. Johnson 


Drop by and see us in booth 1960 at IWCE '96 in Las Vegas! 
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forth by the recent decision bears no re- 
semblance to the one that created market- 
based cellular licensing. The existence of 
licensed operators on the relevant spec- 
trum whose livelihoods depend on the use 
of that spectrum creates public interest 
considerations that were not present in the 
cellular licensing plan. Those existing 
operators thus deserve their own brand of 
regulatory parity, if they are to be made to 
accommodate Nextel’s demand for parity 
with other large operators. 

It makes no sense to suggest, as the FCC 
has, that to provide regulatory parity to EA 
auction winners equates to regulatory par- 
ity for existing operators. [f the goal of 
regulatory parity is to level the regulatory 
playing field among like competitors, then 
such leveling should have begun long ago 
in the SMR field, preventing the creation 
of the spectrum warehouses known as 
ESMRs. Because the FCC did not then act 
to curb the voracious appetites of ESMR 
operators as they speculated and ware- 
housed literally thousands of channels 
across the country, it is incumbent on the 
FCC to correct its past error of omitted 
regulation before giving additional benefits 
to the entities and persons who created this 
inequity via speculative licensing. 

To provide true regulatory parity, the FCC 
should first unload the spectrum ware- 
houses, then consider an auction scheme that 
does not directly reward the entities that 
operated those warehouses. If that sugges- 
tion is “winding back the clock,” then so be 
it. When the agency has made repeated 
mistakes that have caused great harm to a 
vital, competitive industry, it should dem- 
onstrate fidelity to its duty and correct those 
harms to the best of its ability. It should not 
say, in effect, “What's done is done,” with- 
out apology or explanation. This rulemaking 
was an Opportunity to make amends. [n- 
stead, the FCC is excusing and ignoring its 
past failures. The least that the FCC might 
do is admit that the objective of regulatory 
parity is not met for all SMR operators— 
only for the very, very few. 


Auction mandate 

This final objective is the least likely 
to be realized. As shown above, few 
enlities are positioned to reap any ben- 
efit from participation in the auction, The 
post-win costs are so high, and the as- 
sembling of contiguous spectrum through 
relocation is so complex, that the amount 
of revenue to be realized from this auc- 
tion cannot possibly justify the agency's 
bothering to begin the bidding. 

The FCC has stated that this objective 
is the one with the lowest priority. In a 
hint of logic, the commission has stated 
that the raising of revenue for the U.S. 


Treasury is not the motivating factor in 
these proceedings. This is understandable, 
considering that many persons are pre- 
dicting that it is unlikely that most chan- 
nel blocks, particularly the largest, will 
have more than one bidder—Nextel. It is 
then likely that the commission will sim- 
ply award the auctioned authority to 
Nextel without further delay or farce. 

Even assuming that the regulatory regimen 
created by the FCC’s decision might be left 
standing, following reconsideration and 
likely court challenge, one cannot help but 
wonder why the FCC seems to believe that 
awards of licenses must be by auction. There 
is nothing within the Communications Act 
that removes the FCC’s ability to employ 
comparative hearings, lotteries, first-come- 
first-served, or any number of other methods 
for selection among applicants. 

Conspicuously missing in the FCC’s auc- 
tion participation criteria is any preference 
for existing operators. One might think that 
a small business that has demonstrated its 
commitment to a particular market through 
construction and operation of SMR facili- 
ties might be rewarded by some preference. 
The FCC did not see it that way. 

The commission’s compulsion in em- 
ploying auctions as its method of selec- 
tion is therefore, mystifying. It admits that 
it doesn’t expect to make much money. It 
even admits that it does not expect to re- 
ceive competing bids for all (or most) EA 
channel blocks. These admissions alone 
suggest that the FCC knows what the rest 
of the industry knows. The stated objec- 
tives of the FCC’s decision cannot be met 
because the FCC has not created a level 
playing field among potential participants 
in the auction. 
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| regulatory parity— 
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We hereby officially 
refuse to explore the 
possibllity that maybe, 
just perhaps— 


7 We now understand 

} that the licensing 

}/ scheme won’t work as 
stated, but the train 
has left the station— 
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and we don’t have the We're still waiting 

political will to reverse 1 for someone to 

It. define 
“comparable 
spectrum” — 


We still don’t have the 
will to stop application 
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speculators, spectrum 
warehouses, and all of 
the other people looking 
to make a fast buck. 


and then find it. 


} we blew it. 
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Amplifiers 


VoCom’s AMPLIFIERS POWER OUTPUT: 


e VHF Low Band 150 & 300 Watts 

¢ VHF High Band 25, 50, 100, 180, 300 & 500 Watts 
¢ UHF Low Band 25, 50, 100, 200 & 350 Watts 

* 800 MHz 40, 75 & 140 Watts 

*® 900 MHz 35, 60 & 120 Watts 


VoCom’s AMPLIFIERS ARE: 


¢ FCC Type accepted 

© Limited 5 year warranty 

¢ Tuned to your specific input drive (100 m Watts & up) and 
frequency 

* Protected for SWR, Temperature and Overdrive 
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(continued from page 8) 


Figure 4. When the desired service area is 
round and the base station antenna Is In the 
center of the area, an omnidirectional antenna 
pattern Is needed. The green circle indicates 
the coverage pattern. 


antenna, carefully consider the service 
area to be covered. At what point within 
the service is the antenna to be located? 
What is the general shape of the coverage 
area? These factors play an important role 


Typical Mobile 
Communications 


System gr 
VHF/UHF 
Satellite 


RX's 


Your Answer to 


Mobile/ 
Portable 


OC 


Figure 5. When the service area is elongated 
and the base station antenna Is in the center 
of the area, a horizontally collinear antenna 
works well. It produces a figure eight pattern. 
The sharpness of the nulls can be reduced by 
a special design to fill in the side areas. 


in the antenna choice. In Figure 4 at the 
left, the area to be served by the base sta- 
tion is fairly round, with the antenna lo- 
cated near the center of the service area. 
The choice here is simple—an omni- 
directional antenna should be used with the 
necessary gain to adequately cover the area. 

In Figure 5 (above center), the service 
area is elongated with the antenna located 
at the center of the service area. What 
kind of antenna? A horizontally collinear 
antenna may be the best choice. A hori- 
zontally collinear antenna consists of two 
vertical radiators spaced at a horizontal 


the High Cost of Leased Lines 


Link Your Communications Network with 
Reliable Point to Point Microwave by NUTEL 


¢ U.S. Models — 15 voice channels 
over 1 link at 932-935/941-944 Mhz 
and 953-960 Mhz. 


¢ Int'l models — Up to 600 channels 
over 1 link at 790 - 2500 MHz. 


Mobile/ 
Portable 


COMM-PAK™ 8000 Radio 


FEEDLINE 


Figure 6. The horizontally collinear antenna is 
composed of two vertical radiating elements 
placed \/2 apart and fed In phase. Radiation to 
the sides is nulled, while the radiation in the 
desired directions is reinforced. 


distance of d/2. This causes the radiation 
to cancel in the directions of undesired 
coverage and to reinforce in the desired 
directions (See Figure 6 above.) By spe- 
cial design, the sharp nulls can be reduced 
somewhat to provide some side coverage 
as needed. 
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Sa SKYTRAX™ 9500 DTL Multiplex 


¢ Many other applications such as 
OPxX link (off premises exchange), 
PBX extension (voice or data), paging 
TX links, trunking system links, base 
station control. 
¢ As a Jeading manufacturer of Point 
to Paint Microwave Radios and FDM 
Multiplex, Nutel can address system 
requirements such as: 

¢ Path analysis 

* Licensing assistance 

¢ Installation 

* Training 


NUTEL ELECTRONICS CORP., 1324 Motor Parkway, Hauppauge, NY 11788 
Tel. (516) 234-2769 Fax (516) 234-2794 


Dispatch 
Comm. 
Center 
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Figure 7. When the base station antenna is 
placed very far off-center of the desired caver- 
age area, a high-gain direction antenna, such 
as a yagi, is often needed to cover the area. 
The yagi would produce a radiation pattern 
similar to this. 


Figure 7 above shows a service area in 
which a high-gain directional antenna, 
such as a yagi, comes into play. The size 
of the yagi used depends on the gain re- 
quired to cover the opposite end of the ser- 
vice area. Another antenna that can be used 
in this situation is the corner reflector. The 
comer reflector produces a cardioid, or 
heart-shaped. pattern as shown in Figure 
8 above center. 


Minimizing interference 

Figure 9 at the right shows a situation 
that requires a directional antenna that is 
oriented so that the nulls are positioned to 
minimize possible interference to other 
stalions operating on the same frequency. 
Points B, C and D represent receivers and 
locations operaling on the same fre- 
quency. The idea is lo communicate from 
point A (center) to point D without inter- 
fering with receivers at B and C. 

First, overlay several transparencies 
outlining the antenna radiation pattern on 


Figure 8. The corner reflector antenna pro- 
duces this cardioid radiation pattern. It also 
could be used in a situation where the antenna 
tower is located near the perimeter of the cov- 
erage area. 


a map of the service area to determine if 
the nulls are in the proper place to mini- 
mize interference. The proper orientation 
of the antenna then can be determined by 
adjusting the overlay until the nulls are 
properly positioned. Once this is done, 
record the azimuth of the antenna orien- 
tation and install and orient the antenna in 
the proper azimuth. 


Conclusion 

As you can see, there is more to select- 
ing a base station antenna than simply 
gain and directivity. Care taken in the 
process of choosing the proper antenna 
can save you many headaches down the 
road. ‘Til next time—stay tuned! 
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New Revenue Sources 
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ULTRAc System 


PC based or status panel central 
RTU's with up to 44 I/O points 
Expandable to 1000+ locations 
Easy to use PC software 


Control Link 
Point-to-point or multi-point 
Replace costly leased lines 
Integrated control/status panel 
40 inputs & outputs 


Industrial site monitoring & control 


Use any two-way radio or wireline 


SentriVoice & SentriDial 

@ Monitor alarms & alert over 
radio or phone 

@ Autodialer - up to 120 numbers 
@ NEMA case with battery backup 
m@ Respond via remote contro} 
m™ 2 minutes of voice storage 
m@ Integrate with SCADA/Telemetry 
@ Automatically send pages 


Cost-effective solutions by a 
leading supplier of Radio 
Communications Systems. 
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Figure 9, A yagi antenna is used here to null 
out radiation in the undesired directions indi- 
cated by the red lines and to favor the direc- 
tion indicated by the green line. 


Part {—Base or Fixed Station Antennas. 


NIJ Standard-0204.01, Fixed and Base Station 
Antennas. 
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Politics not as usual 


By Robert H. Schwaninger Jr. 


In the spirit of this election year (and to 
preserve our tradition of “one man, one 
vote—one really bad reason for closing 
bars”) I have decided to bring democracy 
to our industry. Therefore, I humbly de- 
clare my candidacy for the position of 
chairman of the Federal Communications 
Commission. [/nsert loud cheers from 
adoring crowds here.]| 

Yes, I know spoilsports out there will 
rush to point out that the job isn’t gained 
by election, I have to be nominated by a 
crack team of political personnel manag- 
ers that will submit my name to the Presi- 
dent, who will then reply “Who?” But, 
since that system doesn't seem to be work- 
ing too well, I thought we should try this. 
Besides, | haven't got a snowball's chance 
in Hades in getting the job the other way. 

My resume doesn’t qualify me for a 
nomination by the closed-door-smoky-room 
crowd. I have never served on the campaign 
trail for any candidate that won office. I 
have never contributed more than ten dol- 
lars to any political party. | have never taken 
a job from the federal government. I won't 
follow any political agenda that requires 
logic more convoluted than the game 
“Twister.” Also, I have never written a book 
that seeks to expose the seamy underbelly 
of politics—I prefer to do that here. 


Schwaninger, MRT'y regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 


On the other 
hand, | think Id 
make a pretty good 
chairman. To help 
you decide whether 
I should get this 
job, here is my 
campaign platform. 
[Band begins drum 
roll.) Mind you, 
This platform is a 
little shaky—maybe 
only I should stand 
on it. 


Spectrum 

Spectrum is neat 
stuff—like land. It 
can be used to cre- 
ate bucolic settings 
where people are 
free to roam, like a 
park. It can be used 
for teeming highways of commerce, 
where neat rows of shops are built, one 
next to the other, each serving the public’s 
need. It can be a chaotic slum, swarming 
with bad guys and drive-by shootings. It 
also can be left fallow, producing nothing 
and sheltering the taxes of the rich—with 
high fences to keep the public out. 

The granting of a license is the offering 
of a public trust. The government should 
be saying, in effect, “Here is some of the 
radio spectrum. We entrust it to you with 
the understanding that you will actually 
use it to provide a viable service to the 
public. If you don’t, we want it back, No 
fair just hanging onto it as a corporate 


asset. That’s not 
what it’s for.” 
With that in 


mind, I’d vote to 
give channels only 
to people who are 
really going to use 
them, not just le- 
verage them. You 
will build systems 
that serye the pub- 
lic—or I'll take 
your channels back. 
What else should 
you do with a com- 
pany that violates 
our trust? 


Auctions 
I am opposed to 
rampant use of 


auctions. Auctions 
are replacing the 
FCC’s job of regulating the radio spec- 
trum to assure the delivery of service to 
the public. The net result is that more 
companies are turning from service- 
based profits to Wall Street profits, and 
over-concentration of spectrum is increas- 
ing. For all of the token concessions being 
offered to small business, the truth is small 
business simply cannot keep up in a race 
to throw money at the federal government. 

Auction money builds spectrum ware- 
houses, filled with inventory that is kept 
from the productive ends of the nation’s 
economy. The money raised is a drug for 
politicians, who use it to go on a tempo- 
rary high, only to be faced with the long 


TW/O WAY RADIO BASE STATION 
15 AMP POWER SUPPLY 


Model SEC 1212 Features: 


Sa 
@ Ultra Slim Line, Low Profile Cabinet 


@ RFI Suppression/Low Noise 


# Highly Regulated Output Voltage 13.85 @ Low Output Ripple<3mV 


@ Industry Leading 3 year Limited Warranty @ 2" H X7" WX 7.75L 3 Ibs 


@ 15 Amps Output Current ICS 


@ 12 Amps Continuous Output Current 


@ Solid State Design 


@ Switch Mode Technology 


#@ Overload, Short Circuit and Over Current Protected 
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hangover of reduced competition, unem- 
ployment and instability throughout the 
industry. Like addicts, the politicians 
crave more and more, selling everything 
of value to feed the habit, only to be left 
with nothing. 

Used properly, auctions can be a good 
medicine for the U.S. economy. But right 
now, the country (and our industry) is suf- 
fering from an overdose—and there 
doesn’t appear to be a rehab clinic in sight. 


Emerging technology 

I thank every inventor, manufacturer 
and distributor of any new technology that 
produces a product or service the public 
wants, We will get to your new ideas as 
soon as we figure out how to properly 
regulate the one’s we've got. Right now, 
the FCC doesn’t have the political will to 
enforce its rules regulating crystal sets, 
much less the newest microwave RF link 
circuits. So, be patient. As soon as we 
develop enforcement capacities that 
work, we'll get to your ideas. 

By the way, could you inventor types 
do the FCC and the American public a 
favor? Stop coming up with stuff we don’t 
want or need, like HDTV or radio- 
determination satellite systems or bad 


AM stereo designs, As chairman, I won't 
be giving any spectrum away for these 
types of boondoggles. Broadcasters: ei- 
ther build HDTV quickly or give back the 
spectrum. Your collective justifications, 
ranging from First Amendment rights to 
making sure the American public still gets 
free TV, are bull. You know it. We know 
it—and Congress should have known it 
when it passed Telecommunications De- 
form Bill. [Spontaneous air-horn blasts 


from the batcony.] 


Small Business 

It’s time to shift the FCC’s focus from 
giveaways for the richest companies to 
helping small business. As chairman, I 
will approve no regulatory plan that shafts 
the small operator, Small businesses are 
the biggest employers, pay more taxes and 
contribute more productivity per person 
than any segment of large business in the 
economy. Why is the FCC ignoring this 
vital source in favor of the downsizing, 
over-concentrating, spectrum-warehousing, 
financial-wheeling big boys? Beats me. In 
my administration, 'm going to revital- 
ize the entrepreneurial spirit in this indus- 
try. Okay, that wil/ put some people out 
of work. but the economy can get along 


fine without a few lobbyists, blue-sky 
artists and big-picture guys. Maybe they 
could get jobs working as techs? After 
all. this industry is increasingly short of 
people who really work for a living. 


Vote early and often 

Well, that’s my platform. | might add 
that the FCC would be run in accord with 
its rules, rather than unwritten policies. 
I'd also call for commission meetings 
where the public gets to participate, not 
just watch. The commission also wouldn't 
act so doggone offended every time some- 
body disagrees with it or points out a 
mistake. A little humility would be a great 
thing at the commission. 

If you want to vote for me, great! Just 
tear out this column and send it to Presi- 
dent Clinton with a note that says, “I'm 
tired of business as usual—give us Rob- 
ert!” [Release the balloons. | 

If you want to make a campaign contri- 
bution, send it to an association that rep- 
Tesents your interests, and that would be 
..oh, never mind. Just keep the dough. 
The way the commission's been going 
lately, you’re going to need it. 
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We pitted our Patriot RRX Series programmable repeater 


New Patriot Repeater 
Beats Kenwood TKR-820 
In Laboratory 
Measurements and 
“Real World” Tests. 


PROCRAMMABLE REPUATEN 


The complete line of Patriot two-way radios include synthesized, progriummuable 
portahles and mobiles in the low band, VEIF and UHF frequency banuls. 


Ritrom, Inc. « 505 W. Carmel Drive - Carmel, IN 46032 » (317) 846-4201 


against some strong competition. Our “Real World” on-site perfor- 
mance tests confirm lab measurements that the RRX has less receiv- 
er desensitization and higher adjacent channel rejection than the 
Kenwood TKR-820. This means, with the Patriot, you get more 
reliable communications with greater range, and fewer lost calls 

due to interference. 

But, superior performance and specifications are not the only 
things that separate the Patriot repeater from the competition. It 
can also costs hundreds of dollars less and still offer these versatile 
features/options: 

» 1-8 Watts or Optional 30 Watt Internal Amplifier 

* CTCSS or DCS Signalling 

Selectable Input Voltage 110/220 VAC, 50-60 Hz 
12VDC Operation w/ Battery Charge and Auto Cut-Over 
Duplexer Delete Option 
One Year Warranty 
Plus a variety of Interface Modules that enhance the 
functionality of the RRX Series Repeater 
-Telephone Interconnect Module 
-4 Wire or 2 Wire Modules for Wireless Links 
-Telenexus —Wireless Phone Line Extender 
Put Patriots dependability and performance to work for you today. 


Call 800-USA-1-USA or fax (317) 846-4978 
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Tower down conductors offer 
little lightning protection 


Lightning-simulator test results indicate that a down conductor connected to 
a towertop lightning rod adds no significant improvement to the protection 
offered by a lightning rod bonded to the tower itself. 


By Roger Block 


Numerous grounding standards require 
that a copper down conductor be run along 
the tower length to a ground rod or to the 
grounding system. Perhaps those who 
wrote the standards thought that copper 
was a better conductor than the tower, or 
that because the tower is made of steel 
(ferrous material), its additional induc- 


tance would impede the lightning strike 
energy from flowing to ground, Regard- 
less of the reason, such standards still 
exist. 

These standards address two types of 
installations. one with the top lightning rod 
grounded to the tower, and one with the 
rod insulated from the tower. With the 
insulated rod, it is impossible to prevent 
electrical energy from arcing across from 
the rod to the tower. The instantaneous 


Hirschmann Antennas: 
The Signal of Satisfaction... 
Loud and Clear! 


With more than 60 years experience in communications technology, 
Hirschmann knows antennas. That knowledge shows in every antenna 
in our product line. 


You can count on the quality features that ensure your satisfaction with 
Hirschmann antennas: 


voltage drop caused by the down 
conductor's inductance is measured in 
hundreds of kilovolts, more than enough 
to allow an are from the rod to the tower. 
With the rod grounded to the tower, not 
much energy flows on the down conductor 


Block is chief technical officer and founder of 
PolyPhaser. Minden, NV. This article first was 
published in the June 1995 Striking News, a 
PolyPhaser publication. 


Industry standard */:" mounting 
Sleek black and chrome models 
Models from 30 through 960 Mhz 
Gain and quarter-wave models 


Easy installation 
Wide band width 
Flexible stainless steel whips 
Power handling to 150 waits 


There’s a Hirschmann antenna for every mobile application. 


Land Mobile Antennas 

Cellular and SMR Mobile Antennas 
Base Station Antennas 

Fully Shielded Antenna Mounts 


Hirschmann ® 


Performance worth the price! 


Richard Hirschmann of America, Inc Industrial Row, P.O. Box 229, Riverdale, NJ 07457 800/225-0524 201/835-5002 201/835-8354 FAX 
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compared to the tower itsell. 

To test this theory, we placed a 10-foot 
section of Rohn No. 25 tower over our Big 
Bertha lightning simulator, A 10-foot sec- 
tion of insulated No. 2/0 cable was bonded 
to the surge input side of the tower, The 
other ends of the tower and cable were 
monitored to measure the current carried 
by cach, The setup was “shot” with 
5.000V, The results showed that the tower 


section carried four times the current car- 
ried by the cable. Only 19.7% of the cur- 
rent traveled the cable. and 80.3% of the 
current traveled the tower, 

When bare copper wire is used for the 
down conductor, rain, which is slightly 
acidic (pH 5.5-6.0) will remove some cop- 
per ions on contact. When these ions drip 
onto the tower, the galvanized coating 
(zinc) washes away, resulting in rust and 


decreasing the life of the tower. 

In a subsequent test, a 10-foot section of 
Times Microwave LMR-1200 coaxial 
cable was bonded to the same tower sec- 
tion over the lightning simulator. This 
coax has a larger diameter than No. 2/0 
cable. The test result showed an advantage 
in using a coaxial cable instead of a 
grounding conductor, The coax carried 
30.9% of the current, and the tower carried 
69.1% of the current. This result shows 
how coaxial cable can perform a double 
duty—as a useful transmission line and as 
a conductor for lightning surge current. 

Remember, though, that the tower- 
mounted lightning rod is only one part of 
a comprehensive protection system that 
should include surge suppression devices 
and proper grounding techniques. Fm 
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DX 6000 Smart 
Paging Transmitter 


Tower with coax cable tested on Big Bertha. 


Down conductor shown arcing back to the 
tower. 


The DX 6000 is the industry’s foremost 
paging transmitter. It is designed with 

your business goals in mind. It offers 
flexibility, efficiency. reliability and 
performance to gain an advantage in today’s 
highly competitive business environment. 


Here are just a few of the features offered: 

- All digital formats transmitted up to 2400 baud 
standard. 

- Remote control, maintenance & monitoring, 
via radio link or wireline. 

- Microprocessor control throughout. Allows 
remote monitoring of 17 functions throughout 
the system. 

- Auxiliary computer port allows for 
communication with other transmitters, 
including Hot Standby systems. 


3370 San Fernando Road, #206 
Los Angeles, CA 90065-1417 
Tel: (213) 257-0800 - (800) 447-6937 


FAX: (213) 254-3210 
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RADIO SYSTEMS 


A DIVISION OF DX COMMUNICATIONS. INC 


Visit us at IWCE, Booth #209 
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2-1000 MHz In One Sweep! 
AVCOM's PSA-65A 


Portable Spectrum Analyzer 


The newestin the line of rugged spectrum analyzers from AVCOM 
offers amazing performance for only$2855. 

AVCOM's new PSA-65A is the first low cost general purpose 
spectrum analyzer that's loaded with features. It's small, accurate, 
battery operated, has a wide frequency coverage - a must for every 
technician's bench, Great for field use too. 

ThePSA-65A covers frequencies thru 1000 MHz in one sweep with 
asensitivity greater than -95 dBm atnarrow spans. ThePSA-65A is 
ideally suited for 2-way radio, cellular, cable, LAN, surveillance, educa- 
tional, production and R&D work. Options include frequency extenders 
to enable thePSA-65A to be used at SATCOM andhigher frequencies, 
audio demod for monitoring, log periodic antennas, carrying case 
(AVSAC), and more. 

For more information, write, FAX, orphone. 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIRGINIA 
804-794-2500 FAX: 804-794-8264 
Receive brochures ON-LINE via AVCOM's new AVFAX. 
Cail from your fax and be ready to receive. 804-379-0500 
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o= (DAG == TRUNKING 
COMBINING 
GOP. systems < 


VHF - UHF - 800 & 900 SM 
TRANSMITTER COMBINERS 


LOW LOSS 

MAXIMUM ISOLATION 
EXPANDABLE 

FULLY TEMPERATURE 
COMPENSATED 
SINGLE OR DUAL 
STAGE ISOLATORS 
DURABLE 
CONSTRUCTION 


RECEIVER MULTICOUPLERS 


HIGH GAIN 

HIGH LINEARITY 
LOW NOISE FIGURE 
SELECTIVE FILTERS 
2 TO 64 PORTS 
COMPACT DESIGN 


Contact EMR for combining systems in any band 
from 66 MHz to 2 GHz 


EMR CORPORATION 
22402 N. 19th AVENUE - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 OR 800-796-2875 FAX: 602-582-9499 
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Radio communications, paging system operators 
organize Small Business in Telecommunications 


Meeting in St. Louis March |-2, owners of radio communi- 
cations and paging systems launched a non-profit trade associa- 
tion to represent those telecommunications businesses with rev- 
enues not exceeding $20 million annually. 

The Washington, DC-based law firm of Brown and 
Schwaninger was named general counsel for the new association, 
called Small Business in Telecommunications (SBT). “Some 
people think telecommunications businesses are best categorized 
according to the technology they use or which spectrum they 
use,” said Robert H. Schwaninger Jr.. a partner in the law firm. 
“Instead, the most important regulatory and economic issues 
divide telecommunications businesses according to their size.” 

SBT has formed an |]-member board of directors, and the 
election of a chairman was expected to be completed by March 
15. Annual dues were set at $250. Additional organizational 
efforts will take place during the International Wireless Com- 
munications Expo, April 24-26, in Las Vegas, NV. 

Initially, SBT is sharing office space with its general counsel. 
Its address is 1835 K St. NW, Suite 650, Washington, DC 20006: 
tel. 202-223-8728; fax 202-659-0071. 


APCO begins electronic exchange with the FCC 


The Association of Public-Safety Communications Offi- 
cials—International (APCO) is the first frequency coordinator 
to be certified for the paperless exchange of licensing applica- 
tions. The FCC’s licensing division in Gettysburg, PA, informed 
APCO to begin sending all license applications electronically 
through a process known as Electronic Data Interchange (EDI). 

The two parties have spent two years developing and testing 
the system, The computer program for ED] was developed by 
the association’s information systems staff. 

APCO International is the designated frequency coordinator 
for all public safety agencies above 800MHz and for law en- 
forcement agencies and local governments below 800MHz. 
Applicants requesting licenses using the new FCC Form 600 
can now expect speedier service of their applications, 


Selectone reorganizes business units 


Selectone, Hayward, CA, has reorganized into two business 
units. Since its introduction in early 1992, Selectone’s 
SmarTrunk radio trunking system has been the major contribu- 
tor to the company’s growth. In recognition of the product line’s 
importance, Selectone Corporation has changed its name to 
SmarTrunk Systems. At the same time, a subsidiary was created 
under the name of Selectone Inc, to take over the engineering, 
manufacturing and marketing of the “Selectone” product lines, 
including CTCSS, two-tone sequential burst tone and DTMF 
tone signaling devices; automatic number identification (ANI) 
systems; and voice encryption equipment. 

Selectone will be located at 3501 Breakwater Drive, Hayward, 
CA 94545. Phone: 510-781-0376, 800-227-0376; Fax: 510-781- 
5454, SmarTrunk Systems will remain at 23278 Bernhardt Street, 
Hayward, CA 94545. Phone: 510-887-1950; Fax: 510-887-4011. 


Pro-Fit moves to new office 


Pro-Fit International, Bloomington. MN, is moving to a 
newly constructed office/warehouse in Eagan, MN. The new 
building will help accommodate the company’s expanding line 
of custom mounts. The new address is 1335 Eagandale Court, 
Eagan, MN 55121. Phone: 612-688-3588; Fax: 612-688-9876. 
Customer sevice: 800-388-0073. 


Motorola’s new service strategy includes sale of repair centers, construction of central repair/exchange facility 


In a departure from a decades-old 
business practice of providing customer 
service through service centers in cities 
throughout the nation, Motorola is 
building a central facility for repairs 
and exchanges. The service strategy. 
launched by the company’s Americas 
Service Division and Field Service Divi- 
sion. includes the construction of a per- 
manent facility for its Radio Support 
Center subscriber depot that operates in 
Rockford, IL. Meanwhile, the company 
is selling its service facilities. 

“Today we find that the most elficient 
method will be to rely on independent 
service companies. many of which have 
been Motorola service shops for many 
years.” said Kevin McHugh. vice presi- 
dent and general manager of the Motorola 
Field Service Division. “The Rockford 
facility activities will support those ser- 
vice providers with board-level radio re- 
pairs and loaner-exchange programs.” 
Much of the work and contracts previ- 
ously handled by company-owned ser- 
vice centers was transferred to indepen- 
dent centers by the end of December. 

Signal Communications Service, Pom- 


pano Beach, FL, is among the compa- 
nies that have acquired former Motorola 
facilities. The company bought three fa- 
cilities in south Florida. About 30 former 
Motorola employees joined Signal’s 16- 
member staff. “We believe this enhanced 
team approach will enable us to dramati- 
cally increase the level of support avail- 
able to our south Florida customers,” 
said Jonathan Franklin, Signal’s chief 
executive. “Every company today de- 
pends on its radio system for everything 
from productivity to helping tt develop 
and maintain an edge over competition, 
We will deliver timely. competitively 
priced and good quality maintenance for 
these radio systems.” 

With third-party servicers and subcon- 
tractors handling the bulk of customers” 


daily requirements, Motorola has bol- 
stered its support. The Field Service 
Group provides support at selected 
customer locations, including preven- 
tive services. A central dispatch sys- 
tem and software allows authorized 
service workers to tap Motorola's 
service knowledge and database. A 
new contract management and billing 
system is being designed, 

Product development and marketing 
teams are developing and managing a 
broad range of value-added services such 
us Service Value Pak. the first wholesale 
service product for Motorola Service 
Stations, and Disaster Recovery Service 
specifically designed for large accounts. 
Future services may include additional 
Jouner-exchange and training products. 


Sinclair opens Dallas office to cover central United States, Mexico 


Sinclair Technologies is opening another 
office in the Dallas/Fort Worth area. Bill 
Busby. sales engineer, will be in charge of 
the new office and will be responsible for 
Texas. Louisiana, Mississippi. Western 
Tennessee. Arkansas, Oklahoma. Kansas, 


Missouri and Mexico. The address is Tow- 
ers ut William Square, 2nd Floor, Suite 200, 
5215 North O'Connor Boulevard, Irving, 
TX 75039. Phone: 214-868-9007, 800-747- 
9126; Fax: 214-868-9008. 
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REVOLUTIONARY VALUE! 


Patriot 2-Way Radios 


LOW BAND ¢ UHF ¢ VHF 


Rarnan, Fne @ OY Bow D098, tia 


Patriot radios are synthesized, pro- 
grammable and designed to provide 
inaximum performance and value to 
the radio customer, They utilize the 
latest in SMD design and microcon- 
troller technology to bring che most 
compact, reliable and versarile radio 
to market, at the best possible price. 


GIess 


60 Watt 


Portables -The full power RTX Series: 11 Chan- 
nels, 6 Warts (low band), 5 Watts (VHF/UHF), Scan, 


, DCS and 2-Tone Signalling. 


The ultra small SST Series: 2 channel/multi-mode 
capahilicy, 2 Watts (VHF/UHF) and CTCSS 
Signalling. 


Mobiles -The MIL-STD RPM Series: 16 channels, 


s (low band), 23 Watts (UHF), 30 Watts 


(VHF), Sean, CTCSS, DCS and 2-Tone Signalling. 
Repeaters -The RRX Series UHF Programmable 
Repeater offers high performance specifications, 
CTCSS/DCS, a wide range of options and an 
affordable price. 


Every Patriot Radio is backed by a no-nonsense 
factory warranty from Ritron, Inc., a leading U.S. 


manufacturer of innovative wireless communication 


products and systems since 1977, 


If you're 


a dealer and need a dependable 2-way 


radio line, then you need Patriot. Call us at: 


800-USA-1-USA or Fax 317-846-4978 


PATRIOT. 


BY RITROIN 


ALIN 46032 ¢ Ph UTs4o.b20 
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Squelch your Voting System problems 
with a CTI Products Comparator Display 


Voting 
Comparators 


Local. Leased, or 


T ¢$— 
na Es Dial-Up Line 
a 


Remote Comparator Interface 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 


LY Products Ine. 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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Combiners & 
Multicouplers 


Engineering, design & tuning services 
Off-the-shelf & custom filter systems 
A/S, Celwave, Decibel, Telewave in stock 


Fast Delivery, 


COMMUNICATIONS COMPANY Fax 513-489-1449 


ore 


International + 513-489-1755 


A major distributor of antennas, cable, hardware, lightning protectors, ete. 
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Readers’ choice 

Of all the new products and services in the August 1995 
issue, the one reprinted here-generated the most reader 
requests for additional information. If you missed it the 
first time, here is your opportunity to acquire more infor- 
mation on it. Just circle the corresponding Fast Fact Card 
number on the card found in the back of this issue and 
mail the card to us. 


Portable frequency monitor scans, records on-site 


The ScanMan 
Professional from 
CompuSpeak is a 
frequency-monitor- 
ing device that 
scans and records 
radio transmissions 
on-site. The self- 
contained unit is 
fully self-monitor- 
ing and offers a 
computer interface 
option. Specific fre- 
quencies or blocks of frequencies in various ranges from 
72MHz to 928MHz can be programmed for scanning, 
Accumulated data includes frequencies, signal strength and 
number of occurrences. The information can be viewed on 
the ScanMan’s LCD screen or downloaded through a Win- 
dows-based interface to a PC. 
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Wideband portables offer power, signaling features 


The T-90 series UHF synthesized portable radio [rom Tekk 
is available in both six- and [2-channel models, The radio 
features programmable “power-down™ to 1W to extend the life 
of a. standard 
1.200mAh_ bat- 
tery. Other fea- 
tures include 50 
CTCSS tones, full 
DCs. channel 
sean, priority scun, 
internal vox, time- 
out timer and 
transmit disable. 
The radio is wide- 
band across the 
entire 450MHz- 
470MHz_ band- 
width. A MIL- 
STD VHF version 
iS available that 
delivers 5W of RF 
power along with 
the other T-90 
features. The ra- 
dio includes a 
NiCd battery pack. 
antenna, belt clip and basic desk-stand charger. 
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Scanner gives mobile units emergency weather info 


The Weather 
Eagle 100 from 
Thunder Eagle is 
an NOAA weather 
radio scanner de- 
signed for use by 
emergency managers, public safety departments and facilities 
managers. The receiver’s signal processing technology 
switches to another weather radio channel if the carrier drops 
or loses audio. The receiver rescans for the strongest signal 
once per minute, seeking the best of seven possible channels. 
The unit also time-stamps and stores warnings for later play- 
back or retransmission. Alarm keying is also possible. The 
system allows mobile users to use DTMEF keys to access re- 
plays or live weather information. The unit also includes con- 
trols to interface with a repeater, including a busy input to 
silence the weather radio when there is an input on the repeater 
and tone-detect logic to trip other alarms and macros when 
there is a severe weather warning. 
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Radio headset features synthesized duplex transceiver 


The TD9OO 
Wireless from 
Eartec is a duplex 
radio/headset that 
affords hands-free 
operation. The 
system features a 
synthesized 
(CPU-controlled). 
duplex transcerver. 
The TD900 is 
available in two 
types, the Ultra, a 
lightweight single- 
ear model, and the Max, a heavy-duty double earmuff headset 
designed for high ambient-noise environments. The transceiver 
is DIP switch-programmable and operates on one of forty 
S00MHz frequencies. Range of operation exceeds one-half mile. 
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Power monitor offers eight adjustable alarm outputs 


The cight-chan- 
nel BI658 RF 
power monitor 
from Barnett En- 
gineering has 
eight alarm outputs 
that can be indi- 
vidually set to 
monitor for low 
forward power, 
high reverse power, 
or VSWR from any of the eight sensor inputs. Open collector 
outputs are activated according to alarm conditions specified by 
the user. The B1658 is fully programmable using a PC-based 
DOS program. Programmable parameters include the alarm 
setpoints, selection of RF sensor inputs and radio PTT alarm 
conditioning. 


Af POWER MONITOR 
MODEL 81558 
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The Model NC802 is a 
miniature inversion — 
scrambler designed to 
provide intermedi- 

ate level security for <eam 
two-way radio voice 
communication systems 
and isa perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 

NORFAX DOC.# 5755 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 916-477-8403 or for 
product catalog call 1-800-874-8663 


PNoncamy 


DATA SIGNALLING PRODUCTS 


WY Loma Rica Dr., Grass Valley, CA 95945 
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TWO LINES FOR THE 
PRICE OF ONE! 


OPTAPHONE 2000 
PLUS-2 


Dual-Channel 
Fixed Point-to-Point 
Wireless Telephone System 


SPECIAL 
OFFER! 
Until June I, } 996, 
the new dual channel pi PLUS.2 
74s the same price as oup 
single-channel PLYSt 


Delivers 2 individual lines with 
wireline-quality audio! 

= Up to 14.4 kbps data/G3 fax 

= Programmable Synthesized Tuning 
= Can Be Economically Solar Powered 
= Modular, Surface-Mount Technology 


OININ 


See us at IWCE - Booth 100 


ep, 1180 Evergreen Road = P.O. Box 4000 
“p Redwny, CA 95560 
1-707-923-4000 m fax 1-707-923-2655 
E-mail: optaphone@asis.com 
On the Web: http:/ /www.asis.com/optaphone 
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As the World Turns Wireless 


Be Fully Supplied 
with EPCOM. 


Ask For Your 
Free Cagetes 


Ren COMMUNICATION 
SYSTEMEBANC. 


1630 Paisano Dr. 
Tel. (915) 533-5119 Fax (915) 542-4701 
El Paso, Tx. 79901 U.S.A. 
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HMARGER 


LIGHTNING PROTECTION, INC. 


¢ Connectors/Fittings 
»_J »* Ground Bars 

* Cadweld” 

* PolyPhaser” 


Cat For A Free CATALOG 

: ; « Phone: (847) 548-8700 
301 Ziegler Drive. Fax: (847) 548-8755 

Grayslake, IL 60030 . Toll-Free: 1-800-842-7437 
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New products 


Bracket adapts transmission towers for antenna use 


Tesseo Indus- 
tries and Balti- 
more Gas and 
Electric have joint- 
ly developed a 
mounting bracket 
for attaching wire- 
less communica- 
tions antennas to 
electrig power 
transmission low- 
ers and poles. The 
bracket permits an- 
tenna placement 
and coverage im- 
provement without 
new tower con- 
struction, The 
PowerTower 
bracket is designed 
for mounting to 
angle leg towers without modifications, An optional adapter kit 
is available for mounting to electric power poles. Orientation of 
the bracket is easily adjusted in the field. The bracket is manu- 
factured from heavy-duty structural steel with hot-dip galvaniz- 
ing for corrosion-free service. Applications include ESMR, PCS, 
paging and cellular antenna placement. 
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Desktop mic offers unidirectional, low-noise design 


Peiker Acustic’s 
PS-30 desktop mi- 
crophone has a 
unidirectional 
electret, low-noise 
design. The black 
plastic unit. with 
hinged-flip  ac- 
cess, is available 
in both two-button 
and 12-key DTMF 
versions. The mic 
is designed to de- 
liver smooth fre- 
quency response and electronically balanced output, 
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Pager provides tone, vibration for in-house systems 


Tekk’s TP-450 POCSAG tone and vi- 
brate pager is designed for use with in- 
house paging systems, Features include 
low-battery indicator. LED alert, Iwo 
separate capcodes. belt clip and battery. 
Units can be ordered with capcodes. or a 
separate programmer is available, as is 
private labeling. The unit can be used 
with any POCSAG in-house system, or it 
can-be used in conjunction with the Tekk 
PT-400 paging transmitter to provide a 
complete Windows-based paging system. 
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Hand-held antenna analyst plots VSWR, frequency for 806MHz-960MHz 


Advanced Elec- 
tronic Applications 
offers the CellMate 
Antenna Analyst, a 
hand-held diagnostic 
unit that covers the 
806MHz-960MHz 
range continuously, 
graphing antennas’ 
VSWR sys. fre- 
quency plots on an 
LCD screen over a 
VWRraeoh hl ———— 
to 10:1. The LCD readout ats the SWR 
curve over the entire frequency range, us 
well as at single frequencies. The unit also 
provides measurements of relative field 
strength and return loss in dB. The ana- 
lyst has a built-in RF source, eliminating 
the need for a transmitter. Center fre- 
quency, frequency range, step size and 
other parameters are entered directly 
with the unit's keypad. Fifteen plots can 
be named and saved in non-volatile 
memory for later comparison or down- 
loading to a PC through a serial inter- 
face. The unit is battery-operated, or it 


The DataFlow RTU RF Telemetry System 


can be configured to meet a 


can be run with a 12Vdc—l6Vde power 
source. 
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Lightweight, compact portable 
features four-channel capacity 


The TK-260/360 
VHF/UHF portable 
radio from Ken- 
wood Communica- 
tions weighs only 
14 ounces and in- 
cludes built-in QT/ 
DQT and two-tone. 
Features include 
four-channel capac- 
ity, programmable 
power settings, 
busy-channel lock- 
out and a time-out 
timer. Also included 
are a battery power- 
saver circuit, a low-battery alert and a 
heavy-duty antenna mount. The portable 
measures 2°/16"W X 5%/ie"H X 17/i2"D. 
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E-field meters detect, measure 
unwanted RF site radiation 


The EMR-20 and 
EMR-30 _ hand- 
held E-field radia- 
tion meters from 
Wandel & Gol- 
termann are de- 
signed to make 
precise measure- 
ments of electrical 
radiation from 
100kHz to 3GHz. 
The battery-pow- 
ered instruments 
are impervious to dust and are highly wa- 
ter-resistant. They operate for 8 hours on 
rechargeable NiCd batteries or 15 hours 
when used with AA alkaline batteries. 
Measurement is based on triaxial sig- 
nal-processing circuitry using Digital 
Axis Processing (DAP). An isotropic 
omnidirectional probe mounts on the front 
of the unit. Features include instantaneous 
or average measurements, _ self- 
diagnostics and displays in V/m, A/m, 
mW/cm?, or W/m?. 
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Ritron RF Telemetry—The Wireless Connection 


WIRELESS 


DATA SOLUTIONS 


Connect your industrial instrumentation and control signals from multiple 
sites with the New DataFlow RTU RF Telemetry System. The DataFlow RTU 
serves as a cost-effective, 2-way wireless solution for your remote monitoring 


and control applications. 


The system is an integrated, self-contained package, consisting of a syn- 
thesized programmable RF transceiver and low-power CMOS microcontroller 


RTU logic board. 


DataFlow RTU standard features include: 


wide range of wireless data needs. 
Call 1-800-USA-1-USA for more information. 


505 West Carmel Drive « Carmel, IN 46032 
(317) 846-1201 « Fax (317) 846-4978 


DaTAFLOW 


Analog & Digital [/O RF Telemetry System 


* Weather-Tight Aluminum Enclosure (4.5" x 3.5” x 2.2") 
* 5 or 5 Watt RF Transceiver 


* Choice of VHF/UHF Band Transceiver 


* 2 Digital /2 Analog Inputs & Outputs 
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* Repeater Mode Allows Extended System Range 

* CRC Error Detection Insures Message Integrity 

* RS-485 Serial Port Interface for Expanded Capability 
* Solar Powered Battery Option 


USA 
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New products 


High-security scrambler provides privacy for radio telephone interconnect 


Pacific Circuit Design has developed 
a full-duplex, high-security scrambler for 
radio telephone interconnect. The VS-D 
is designed to interface to the telephone 
switch or repeater interconnect hardware. 
The scrambler, activated by the mobile or 
portable user, provides security for tele- 
phone conversations. The VS-D is capable 


of multisite application and of serving 
roaming customers. The unit is available 
to countries that are not restricted for ex- 
port from Canada. Pacific Circuit Design 
is currently seeking distributors, manu- 
facturers reps and OEM business for its 
line of scrambler products. 
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True Battery Status "At a Glance" 


NO MORE GUESSING YOUR BATTERY CONDITION 
THE BATTERYLITE® 


» Battery "State of Charge" Computer 


* Designed for all Telcom Battery Applications 
* Advanced software calculates battery condition 
* Built-in alarms warn of impending battery failure 
* 12, 24 48, & 120 volt models available 
* Available with programable relay for: 
*Load Disconnect ~* Telemetry 
* Voltage Alarms * Charge Regulation 
* Generator Start/Stop 
* Models from $79 to $129 


* Ready for immediate shipment 


uo er PHOTRON 
WE OF DOE TECHNOLOGY ADVANCEMENT AWARD 


28S5H x150W:10D 


~g Jrish 111 South Main Street Willits, CA 95490 
‘img Power (707) 459-6701 Fax: (707) 459-9583 
maSystems = "Your DC Power Control Specialists” 
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SPEAKERS ANNOUNCED 
Hazel R. O’Leary 


Secretary of the U.S. Department of Energy 


Elizabeth Moler 


Chair, U.S. Federal Energy Regulatory Commission 


DEREGULATION OF 


AMERICA’S UTILITIES 
A Summit Meeting & Conference 


MAY 20-22, 1996 


WASHINGTON MARRIOTT HOTEL, WASHINGTON, D.C. 

The conference is intended for electric utility professionals who are going through the 
evolution from a regulated scenario to a competitive deregulated environment. Further, large 
industrial and commercial customers facing new pricing schemes and government officials 
and regulators developing and implementing new legislation and regulations and devising new 
regulatory structures will benefit from this conference. 

For additional information, call Jane Laver at (913) 967-1865 or Barry LeCerf at (913) 967-1853 or write 
to Jane Laver, 9800 Metcalf Ave., Overland Park, KS 66212-2215. MRTA6 
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Replacement battery for Visar 
comes in NiCd and NiMH models 


W & W Associ- 
ates has added a 
Motorola Visar re- 
placement battery 
and eliminator to its 
line of two-way 
batteries, Both 
NiMH and NiCd 
batteries are avail- 
able. The NiMH 
model WC-061D- 
8394 is rated for 
7.5SV at 2.000mAh. 
The NiCd model 
WC-061E-7395 is 
rated for 7,5V at 1.200mAh. 
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Wall-mount unit provides cooling 
for larger communications shelters 


Bard Manufacturing’s WA series ver- 
tical wall-mount 6-ton air conditioner has 
a cooling capacity of 69,500BTU/hr and 
is available in voltages of 230V/208V, 3- 
phase and 460V, 3-phase. The unit pro- 
vides additional cooling capacity for 
larger Communication equipment shelters. 
Features include high/low pressure 
switched, adjustable compressor time de- 
lay relay, alarm relay contacts and low 
ambient control. Other features are built- 
in circuit breakers/pull disconnects, rain 
hood and full-length mounting flanges. 
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Trunking mobiles offer dual-protocol, 800MHz service with interconnect 


a5) ee OD ee SS a 


The GXS800T and GXS810T+ data- 
ready trunking mobiles from Standard 
Communications offer dual protocol, 
8OOMHz operation with talkaround and 
simple telephone interconnect. The 15W 
radios are compatible with both LTR and 
Privacy Plus trunking formats and can be 
programmed to operate on both formats 
simultaneously, The GXS800T (left) can 
Operate On as many as 20 systems, 10 
groups per system, In the 800MEIz con- 
ventional mode, the radio programs to 
operate as many as 110 channels. A back- 
lit front panel LCD offers 10-character 


dot matrix alphanumeric display of sys- 
tem/group identifiers. status icons and op- 
erating modes. The radio features 
assignable soft-keys and a direct connec- 
tion for scrambler options. The 
GX5810T+ (right) tracks as many as 10 
systems while scanning. In conventional 
mode, the radio is NPSPAC compliant. 
and its data I/O supports 9.600bps. The 
unit scans as many as 10 channels. Both 
mobiles offer CTCSS/DCS tone signaling. 
An optional DTMF mic allows telephone 
interconnect, 
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Control system feature locates mobiles, routes call in multisite coverage 


2 TO 20 RECORDING CHANNELS 
FEATURES: 


* AUTOMATIC START-STOP CONTROL 
*CONVENIENT CASSETTE TAPE 
“INSTANT PLAYBACK 

"SIMPLE LEGAL INSTALLATION 
*DIGITAL TIME REFERENCE 


CAE 


FOR INFORMAISION CALL OR WRITE 


3087 Alhambra Dr., Cameron Park, Ca. 95682 
(916) 677-3210 


Zetron’s Radio Access Control Sys- 
tems (RACS) now include an AutoSearch 
feature that automatically locates and 
routes calls to mobiles roaming in a 
multisite coverage area. RACS networks 
provide simple, PBX-style dispatch, 
seleall communications and interconnect 
for wide-area, multisite voice and data ra- 
dio systems, Other new RACS features 
include automatic registration of mobiles, 
emergency/priority calling, and multiple 
signaling protocols, voting and improved 
supervisory dispatch stations to enhance 
personnel safety and channel use 
efficiency. 
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BAS 2 CHANNEL 
Ase TOP SYSTEM 
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Landmark 


Tower 
Corporation 


@ Conventional Self 
Support & Guyed Towers 


e@ Landmark® Series Self- 
} Support Towers 


@ SKYPOD®, Tower 
Installed Equipment 
Shelters 


e VEXCED® Lift, newest 
Technology in Tower 
Elevators 


@ Site Planning 


e@ Complete Engineering 
Services 
@ Foundation Construction 
& Tower Erection 
® Tower Repair Engineering 
jth & Service 
i ® Tower Maintenance 


"Continuing the Tradition 


of Vertical Excellence" 
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Landmark Tower Corp. 
100 Covelo Avenue 
Fort Worth, Texas 76lll 
(817)335-8666 (800)438-6244 
Fax (817)335-2171 


APCO International’s 
62nd Conference 
& Exposition 


San Antonio, Texas 
August 11-15, 1996 


The APCO International Conference & Exposition is the 
world's largest gathering of public safety communications 
professionals from: 


9-1-1 Centers + Fire Departments + Public Safety Departments - 
Forestry + Military » Technical and Repair + Consultants - 
Law Enforcement Agencies + Emergency Medical Services + 
Transportation Agencies and Facilities » Colleges and 
Universities *» Manufacturers » Engineers 


The 62nd APCO International Conference 
& Exposition offers the attendee: 


An opportunity to explore the many facets of public safety 
telecommunications. 


Exhibits of more than 250 companies displaying state-of-the-art 
telecommunications equipment, products and services. 


Extensive educational opportunities through seminars addressing 
areas including Management & Planning, Telecommunicator 
Training, 9-1-1, Information Systems and Technology. 


Professional speakers providing motivational seminars on a variety 
of topics throughout the week. 


Training classses designed to provide classroom presentation 
methods, training strategies, alternative training methods and 
other topics. 


No matter your involvement in the public safety community, 
you will benefit from Mission in Communcations, the 
62nd APCO Conference & Exposition 


62nd APCO Conference & Exposition 


San Antonio, Texas 


APCO «+ 2040 S. Ridgewood Avenue + South Daytona, FL 32119 
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APCO International 
Association of Public-Safety 
Communications 
Officials - International, Inc. 


A not-for-profit association 
dedicated to the enhancement 
of public safety 
telecommunications, serving 
those who design, manage, 
operate, maintain and supply 
public safety 
telecommunications systems 
and equipment. 


For Conference 
Attendee & 
Registration 
Information, 
call APCO at 

800.949.2726 
Ext. 249 or 226 


Email Address: 


conference@apcointl.com 


APCO is in compliance with ADA 
Requirements and will provide 
reasonable accommodations for full 
conference participants upon 
notification 


New products 


Narrowband receiver fits entirely 
inside ear canal for covert use 


The Microear miniature receiver, avail- 
able through Television Equipment As- 
sociates, fits entirely inside the ear canal. 
The VHF narrowband, professional mili- 
tary-grade FM receiver has automatic fre- 
quency control for optimal reception. 
Designed for security and public safety 
tactical applications, the receiver operates 
in the range of 138MHz-190MHz and 
contains an automatic squelch circuit and 
a self-adapting filter to reduce back- 
ground noise. The maximum effective 
receiving range is one mile. Battery life is 
15 to 30 hours. High or low volume sct- 
lings may be selected by the user. 
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Pager kits offer range of complexity 
for small service, repair businesses 


Motorola Americas Parts Division is 
offering seven pager service kits designed 
for the small repair business owner or 
technician. The program is configured for 
different levels of experience and equip- 
ment needs, including: a starter kit, two 
basic kits, two deluxe kits, a premier kit 
and a basic solder and repair kit. The kits 
can be bundled with the Motorola Pager 
Repair Fundamentals course. The R-1336 
starter kit includes an R-1151 Flex-ca- 
pable code synthesizer, a radiation test 
fixture and a 1GHz signal generator. En- 
hancements in the more complicated kits 
include frequency counters, voltmeters. 
shielding enclosures, solder and repair 
equipment for recrystallization, and train- 
ing enrollments. 
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Multiprotocol wireless modems feature GPS interface, open squelch 


The KWM series of wireless modems 
for UHF and VHF radios from 
Kantronics includes the KWM-1200 
(1.200 baud) and the dual-radio-port 
KWM-9612 (1,200 baud and 9.600 baud). 
Protocols include packet, Transparent 
Unproto Packet (TUP), Poll Mode, Line 
Substitution (LSUB) and Modem Mode. 
The protocols often can be implemented 


with existing applications that use pro- 
grammable logic controllers, remote te- 
lemetry units or other data acquisition 
systems, Other standard features include 
Global Positioning System (NMEA- 
compatible) interface, open-squelch op- 
eration, store-and-forward, remote access. 
and a built-in calibration mode. 
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Dependable solar electric power systems. 


Telecommunications 
Data Acquisition 
Microwave Repeaters 
Radio Repeaters 
Cellular Power Systems 
Highway Call Boxes 
Navigational Aids 
Remote Facilities 


Call for a price quote and 
computerized CAD design. 


Direct Power and Water Corporation 


3455-A Princeton NE * Albuquerque, New Mexico 87107 
1-505-889-3585 or 1-800-260-3892 email dirpowdd @directpower.com 
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WORLD'S TOP FIVE RADIO COMPANIES 
ONLY TWO COULD BUILD THIS ONE ! 


PANTECH and........? 


PS-100 
PS-400 


VHF Synthesized portable 
UHF Synthesized portable 
16 Channels, 5 Watt 
CTCSS/DCS & scan 


© PANTECH? 10735 Ww Ambassador or 
AMERICA Kansas City, Missouri 64153 
Phone 816/891/0700 © Fax: 816/891/0688 
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New products 


Controller decodes tones, DTMF for public safety, business applications 


i 


he 
| 
ham 
i 
I 


Genave’s RXC-1005 is a receiver/de- 
coder/controller for public safety, indus- 
trial and business applications. It decodes 
standard paging tones or DTMF signals, 
then processes the commands to control 
alarms, doors, sirens, transmitter switches 
or other equipment. The format-indepen- 
dent decoder detects Motorola, GE, RCA, 
custom and other types of frequencies and 
timings. Tone decoding such as two-tone, 
single-burst, burst, all-call and diagonal 
tones are supported, as well as DTMF 
codes to a length of 34 characters. Heavy- 
duty relays can control various loads from 
signal source to 220Vac. Field-program- 
mable with a PC, the decoder can be re- 
programmed at any time. [Information 
held in EEPROM memory requires no 
batteries and can be software-locked to 
prevent unauthorized changes or viewing. 
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Land mobile receivers feature programming alternatives, external 1/O 


Icom’s F-series line of land mobile 
transceivers feature a rugged diecast alu- 
minum chassis and a detachable polycar- 
bonate front panel for remote mounting. 
The 45W, VHF model IC-F1020 covers 
136MHz-155MHz or 145MHz-174MHz. 
The 35W, UHF model IC-F2020 covers 


April 1996 


400MHz-430MHz, 450MHz-470MHz or 
490MHz-512MHz. The transceivers can 
be programmed either from the front 
panel, unit-to-unit using a cloning cable 
or with programming software. Both 32- 
channel units have an eight-character, al- 
phanumeric LCD and are expandable to 
160 channels. Each channel stores the re- 
ceive and transmit frequency, alphanu- 
meric notes, transmit power and two-tone 
decoder code for customized operation. 
An OPC-617 ACC cable provides for 
external I/O terminal socket for PA, horn 
honk, dimmer, 9,600 baud package and 
PTT. Standard programmable features in- 
clude a password function, time-out timer, 
power-save function, busy-channel lockout 
and dual-priority channel scan. A high- 
power, front-pane] speaker is standard. 
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for any pager. 
(ZETRON). 


12335 134th Ct. N.E. Redmond WA 98052 


Ph: (206) 820-6363 — Fax: (206) 820-7031 
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Disguised mobile antennas offer 
variety of mounting configurations 


The Superband 
Cellular Look-Alike 
Antennas from STI- 
CO Industries are 
disguised mobile 
broadband antennas 
that stretch the UHF 
bandwidth to 
125MHz (400MHz— 
525MHz). Once in- 
stalled, the antennas 
are designed to al- 
low channel changes 
without retuning. 
The unity gain an- 
tennas are available 
in several mounting 
types: magnetic, 
MAG-SB-450;: 
trunk lip. TRL-SB- 
450; or an enclosed- 
coil roof mount, ROF-SB-450. 
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Electrically controlled downtilt 
enhances antenna pattern control 


CSS Power has 
added the 820MHz- 
S900MHz SA-10 
stripline array to ils 
antenna line, The 
antenna features a 
10dBd gain, 85° 
horizontal beam- 
width at 3dB and 
30° vertical beam- 
width at 3dB. The 
stripline feed elimi- 
nates an internal ca- 
bling network. Built-in electrical downtill 
is designed to provide optimum RF pat- 
tern control. Maximum VSWR is 1.30:1, 
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Tune Into Exceptional Growth! 


obileGomm) sia 


The 2nd Asian International Cellular, Radio and Satellite Communications Exhibition & Conference 


at _ 
ommunic\sia96 © 


The 9th Asian International Electronic Communications 
& Information Technology Exhibition & Conference 


4-7 June 1996 


Singapore International Convention & Exhibition Centre 


Held concurrently with: Officially endorsed by: 
NetworkAsia96 TAS 
Autherty of Singapore 


Broadeast/siaa6 


with 
CableSat96 
Professional Audio Technology96 


Union Des Foires 
Internationales 
= Approved [nternational Fatr (AIF) 
ENDORSED BY 


TRADE DEVELOPMENT BOARD 
SINGAPORE CONVENTION BUREAU 


Supported by: The Official Airline: 


Pacific 
APT. Telecommunications SINGAPORE AIRLINES 
Counca eee 


+ Telephane Organisation of Thailand * Hongkong Telecorn * Jabatan Telekom Malaysia 


Asia Pacific 
Telecommunily 


* Telekom Malaysia * Jabatan Telekom Boanei * Directorate General of Posts & Telecom Indonesia 
* Department of Transportation & Communications, Philippines * Post & Telegraph Department, Thailand 


Organised by: Worldwide Agent: 

Singapore Exhibition Overseas Exhibition 
E Services Pte Ltd * Services Ltd 

A Member of The Montgomery Network A Member af The Montgomery Network 


2 Handy Road, 415-09 Cathay Building, | Manchester Square, London W1M 5AB, 
Singapore 229233, United Kingdom. Tel: +44 (0)171 486 1951 
Tel: (65) 338 4747 Fax: (65) 339 5651 Fax: +44 (0)171 413 8211 

E-mail: info@sesmontnet.com E-maiksingex@montnet.com 

Contact: Mr Charles Koh Contact: Ms Vivienne Caisey 


SS eee 


Fe ee eS 


MobileGomm)\sizG&G REPLY COUPON 


at 
Communic) sia96 ° 


Please send me more information on: 

1 Visiting MobileCommAsia/CommunicAsia. 

(J Exhibiting at MobileCommAsia/CommunicAsia96, 
(1) Attending the conference. 


f 


Name: 
Job Title: — 
Company: 
Address: 
Country: 
Tel: Fax: 


Please fax this coupon to: 


[3 Singapore Exhibition Services Pte Ltd 
x MRT/CMMA96 


A Member af The Montgomery Network 
a ee es ee ee ee ee ee ee ee ee eee ee ee 


Fax: (65) 339 9507 
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Canadian 


WIRELESS 9 96 7 


Unleashing a World of ApplicatiGns = : 


Information: 
Phone: (613) 233-4888 

Fax: (613) 233-2032 
e-mail: mtrottie@cwta.ca 


Annual Convention 
Metro Toronto Convention Cent 


Toronto, Ontario, Canada 1) 
i ASSOCIATION CANADIENNE DES Circle (107) on Fast Fact Card 


cwt ca Se TELECOMMUNICATIONS SANS AL 
Vwi@acts 
TELECOMMUNICATIONS Associa’ 


FP iterature 


Book discusses various approaches to PCN, PCS 

Wireless and Personal Communications Systems by Vijay K. 
Garg and Joseph E. Wilkes describes the emerging personal 
communications network (PCN) and PCS being envisioned. It 
discusses the recent history of underlying technologies used to 
synthesize PCN and delineates the alternative approaches being 
considered. The book from Prentice Hall can be used by the 
tclecommunication managers who are managing PCS networks 
with lithe or no technical background in PCS systems and by 
seniors and graduate students in electrical, teleeommunications 
or computer engineering planning to pursue telecommunica- 
tions engineering careers. 
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Catalog covers wireless telemetry products 
A 30-page wireless telemetry catalog from RF Neulink of- 
fers products in the VHF, UHF and 900MHz trequency ranges 
that are synthesized or crystal-controlled, as well as spread- 
spectrum transceiver modems. 
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Guide contains site construction, maintenance products 

The 1995-1996 Site Management Buyers’ Guide contains 
only site construction and maintenance products for SMR 
through PCS frequencies. The guide from Tessco consolidates 
the offerings of more than 95 manufacturers of site construc- 
tion and maintenance products, with side-by-side product de- 
scriptions. It includes 328 product pages and three indexes to 
help locate any item quickly. All new items are highlighted 
for easy identification. 
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Catalog introduces connector product line 

A catalog from Tru-Connector features 7/16 RF coaxial con- 
nectors for wireless communications applications. The catalog 
features a full line of standard connectors in straight. right angle 
and between-series configurations that fit most popular cables 
from 0.041" to 0.685" dielectric diameters. Plugs. jacks. panel 
receptacles and a variety of combination heads and adapters are 
included. The catalog provides performance specifications and 
a description of the body, center contact and inner/outer con- 
ductor options, as well as line drawings for each item along 
with compatible cable types. 
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Catalog contains information on hearing protectors 
A 16-page color catalog contains many new products, includ- 
ing the H1O series super-attenuating hearing protectors, as well 
as several new communication products for high-noise areas. 
Peltor is one of the largest manufacturers of muff-type hearing 
protectors, 
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Book presents a tutorial development 
of nonparametric detection theory 

introduction to Nonparametric Detection with Applications 
by Jerry D. Gibson and James L. Melsa presents a tutorial 
development of nonparametric detection theory written from 
the engineer's viewpoint, using engineering terminology and 
stressing engineering applications. The book from TEEE Press 
is written at a level understandable to seniors and first-year 
graduate students and requires only a basic understanding of 
probability and random variables. 
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Do you have a photo you would like 
to see on the cover of Mobile Radio 
Technology? 


We are in- 
terested in 
photographs 
of facilities, in- 
Sstallations or 
other graphic 
material rel- 
evant to the 

audience we 

serve. We wel- 

come material from vendors, consultants, deal- 

ers, technicians, service-providers, end- 
users and others. 

If you have a 35mm slide, transparency or 
other piece of art that you think would be worth 
consideration for our cover, please let us know. 
We would love to hear from you! 


Call or write: 

Don Bishop, Editorial Director 
Mobile Radio Technology 
P.O, Box 12901 
Overland Park, KS 66282-2901 
913-341-1300 


Please contact us before you send your material. 


TRANSMITTER LOCATION 


Direction Finding System Models available with 
Tracks Down computer interface, 
* Stuck Microphones synthesized speech, 
+ Cable TV Laake for fixed or mobile 
- use, covering 50 MHz 

* Jammed Repeaters & to 1 GHz. Call or fax 


Cell Sites for details 
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= Ceolronics 


Communication Headsets and Systems 
Ceotronics, Inc 

2340 Trinity Mills Road. Suite 112 

Carrollton, Texas 75006 

Phone (214) 416-9500 

Fax (214)416-9580 


You may have tnecl the nation’s leading selling 
headsets and communication accessories ... 


Now try the world leader - 
Ceotronics! 


German-engineered Headsets, Communication 
Systems and Accessories —- Now Made in the USA! 


@ TC 917 UHF Wireless 
Headset (pictured) 


@ Contact Com system for 
helmets ancl SCBA 

@ PTT and VOX High Noise 
Headsets 

@ Ear Mike 475 & 575 

@2& 3-wire Covert 
Security Kits 


@ Wireless [ncluctive 
Surveillance Kits 


@ Lightweight PTT and 
VOX Headsets 


@ Custom applications and systems 
Demo program available - Dealers always welcome 


USA-Germany-France-Great Britain-Switzerland 
Spain-Australia-Singapore-Japan 


Come and visit us at IWCE in Las Vegas, Booth 360 
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Need a remote that 
looks as good as 
it performs? 
Call Zetron to 
find out why 
we're #1 in LTR® 
compatible 
remotes. 


(ZETRON), 


Zetron, Inc. 

12034 134th Ct NE, PO Box 97004 
Redmond WA 98073-9704 

Ph: (206) 820-6363 Fax: (206) 820-7031 


LTR? is a registered trademark of E.F. Johnson, 
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| P eople 


Daniel F. Akerson, the previous chairman of General Instru- 
ment. Chicago, becomes chairman of Nextel Communications, 
Rutherford, NJ, replacing Morgan E. O’Brien, who becomes 
a vice chairman. Akerson also assumes responsibility as chief 
executive officer. a title previously vacated by former company 
president Brian D, McAuley, currently a vice chairman. Den- 
nis Weibling who had been serving as acting chief executive 
officer, continues as a member of the company’s board of di- 
rectors and operations committee. Tim Donahue, the 
company’s current president, assumes additional responsibility 
as chief operating officer. 


John Karstrand departs Communications Associates, Joliet, 
IL, as sales manager to join JBro Batteries. Lisle, IL, as national 
manager, land mobile sales. 


E.F, Johnson, Burnsville, MD, has increased the staff of its 
data telemetry business and transformed it into a separate Data 
Telemetry Division within the company. 

Guy Kelnhofer, director of international sales for the Rus- 
sian Federation, advances to general manager of the Telemetry 
Division. 

Vicki Hartwigsen, director of sales and marketing for the 
telemetry group, becomes director of telemetry marketing for 
the new division. 

Bob Cervenka, manager of telemetry engineering for the 
telemetry group, becomes manager of telemetry engineering for 
the division, 

David Hammick leaves Dataradio, Atlanta, as sales manager 
{to join E.F. Johnson as director of telemetry sales, 

Mark Kodet departs Dataradio as manager of applications to 
become manager of telemetry applications, 


James Cahill departs Maxon America, Kansas City, MO, as 
customer service supervisor to join Tekk, Kansas City, MO, as 
customer service manager. 


Michael A. Fabiaschi, vice president of sales and support for 
Racotek, Minneapolis, MN, advances to president. replacing 
Richard A. Cortese, who becomes vice chairman of the board 
of directors. 


Joe Pleitgen, a former police officer in Colorado, joins Cer- 
ulean Technology (formerly PacketCluster Systems), 
Marlborough, MA, as regional sales manager for PacketCluster 
mobile data communications systems. 


Changes at McCaw International. Kirkland, WA: 

Keith Grinstein leaves AT&T Wireless Services, Seattle, as 
president of the aviation communications division to join 
McCaw International, a subsidiary of Nextel Communications, 
Rutherford. NJ, as president. 

Mark B. Nelson, senior vice president of engineering, opera- 
tions and technology development for Nextel. advances to se- 
nior vice president and chief engineer. 


Tsippora Dingott exits Bellcore, Livingston, NJ, as execu- 
tive director of marketing for its Personal and Wireless Com- 
munications Business to join Comsearch, Reston, VA, as diree- 
tor of the Wireless Software Division. 


Martha Hill leaves OCS Technologies. Pleasanton, CA, as 
vice president of marketing to join PSI International, Fairfax, 
VA, as director of sales and marketing for the public safety and 
criminal justice business unit. 7h 


INVGE : 6 2 Orn Anniversary 
international april 24-26, 1996 


wireless 
COMMUNIC atigns 


expo Sponsored by: 


las vegas convention center 


las vegas, nevada 


Education 
Development 


Progression 


For updated !WCE ‘96 program information, 
please call our fax on demand service 800-60 | -3 8 5 8 
TRAVEL INFORMATION: Make your Las Vegas reservations TODAY! DESTINATION, INC. is the 


official housing and travel coordinator for |WCE ‘96. Hotel and airline reservations at the lowest 
possible rate can be made by calling (800) 325-2078 or (404) 584-7458, 9 a.m. till 5 p.m., EST. 


One Event Designed to... 


EXPAND YOUR WIRELESS 


COMMUNICATIONS COVERAGE 


how do You SEE YOURSELF? 


N one in wireless communications can afford to be uninformed about emerging technologies and their 


across-the-board effects. The International Wireless Communications Expo is the only event dedicated to 


delivering every aspect of two-way communications in one place, at one time, offering dealers. carriers, engineers, 


operators, end users and manufacturers a comprehensive look at today's - and tomorrow's - applications. 


IWCE '96 will bring together the best minds on how to 
develop and implement effective strategies for the future of 
wireless communications. Join a cross-section of peers and 


professionals from around the world in Las Vegas. 


Be a part of IWCE '96 -- delivering wider 


coverage for your wireless communications needs! 


what IWCE MEANS TO YOU! 


Engineers 
Corporate, Industrial @ Government End Users 
Sales & Marketing Executives 
Iclecommunications Managers 

« Systems Integrators 

* Dealers & Service Providers 

* Carriers & Operators 

¢ Consultants & Agents 


¢ Distributors @ Manufacturers 


‘or the past 19 years, the wireless industry has relied on the International Wireless Communications Expo 


to deliver the latest technology, insights and product introductions for wireless and mobile communica- 


tions. Featuring over 350 companies showcasing the latest in wireless technologies, the exhibit floor has already 


surpassed last year's show! 


In addition to a product-packed exhibit floor, IWCE's comprehensive education program delivers RF 


technical training, real-life case studies and expert forecasts of fast-moving trends that are invaluable for pro- 


fessionals looking to build their knowledge base in the domestic and international markets. 


° ° 
Opening Session: Wednesday, April 24, 1996 
What is the Future Role of the Land Mobile Provider? 

An overwhelming number of new wireless communi- 
cations companies, products and services promise to 
propel traditional mobile communications into new direc- 
tions. To prepare for the future is to know what is to come. 
These wireless leaders are positioning their companies to 
be leaders in the wireless world of tomorrow. Their strate- 
gies and technical approaches will redefine the business as 


we know it. 


Closing Session: Friday, April 26, 1996 
Establishing Identity Amid Convergence 

With all the talk of alliances, technology integration 
and service convergence, it is hard to know how best to 
position your business and with whom to partner. This 
panel will explore the various business opportunities, 
niche markets and application strategies open to wireless 


service providers preparing for the future. 


Dial our fax-on-demand for full session descriptions, 


program additions and schedules! 800-601-3858 


Featured Educational Sessions: 
Wednesday, April 24, 1996 - Friday April 26, 1996 
Program Includes: 
* Paging Technology Update 
* Number Portability 
* PCS Technology Shootout 
* Future of Global Private Radio 
* Satellites Poised for PCS Launch 
* Narrowband PCS & Paging 
* Dealers & Distributors in the PCS Arena 
¢ RF Engincering Techniques 
e APCO 25 Update 
¢ Implementing Refarming - A Technical Overview 
* Business Challenges for Deploying New Equipment 
* The 800 MHZ SMR Transformation 
* The Future of Global Private Radio: Forecasting 
International Market Growth 
* The Regulatory Landscape: A Global View 
* Mobile Data and Your Wireless Network 
* Regulatory Issues: Washington Insider's Roundtable 
* FCC Auction Update 
¢ Intl and Regional Agreements in Latin America 
* State of Regulation in Latin America 
* Siting Requirements for Tower Structures 
.and much more! 


International 
Wireless 
Communications 


20th Anniversary of IWCE 


..dS Sponsored by Mobile Radio Technology, Celiuiar Business, Cellular & Mobile 
international, RF Design, Satellite Communications, & Dealers’ Product Source magazines 


International Reception is sponsored by: Intemational Mobile 
Telecommunications Association and E_F. Johnson 


Expo °96 


R=; now and plan to be a part of IWCE's 20th Anniversary. We want you to have your 


first choice of session picks, hotel rooms and discounted airfares. Make a positive move to 


insure your future in the wireless communications industry by signing up today, If, after consid- 


ering this material, you have any questions as to how this conference can benefit you further, call 
the IWCE hotline at 770-618-0323 or our IWCE fax-on-demand at 800-601-3858. 


Br RS/PF Ui INFORMATI 


Wednesday, April 24, 1996 
10:00am - 6:00pm — Exhibits Open 


4:00pm - 6:00pm = Welcome Reception in Exhibit Hall 
Sponsored by Andrew Corporation 


Thursday, April 25, 1996 


9:00am - 6:00pm Exhibits Open 


4:00pm - 6:00pm — Cocktail Reception in Exhibit Hall 


Friday, April 26, 1996 


9:00am - 2:00pm Exhibits Open 


he 20th Anniversary brings with it the largest 
exhibition in IWCE history! This one-stop-shop 
features over 350 suppliers showcasing the latest in 
wireless technologies, Experience this product-packed 


expo and participate in demonstrations featuring: 


© Cellular Phones 

* Consulting Services 

¢ Crystals 

*  Dispatch/Voice Storage & Retrieval/Consoles 
e Interconnect 

¢ Microphones/Ileadsets 

* Microwave Radios & Transmission 

¢ Mobile Data Terminals 

¢ Mobile/Portable Base Station Antennas 

¢ Mobile/Portable Radios & Accessories 

¢ Mounts/Installation Hardware 

¢ Pagers 

¢ Paging Terminals 

«Satellites 

* Scrambling/Eneryption 

¢ Software 

¢ = Test Equipment 

* Tone Signaling & Control Equipment 

*  Towers/Sheliers/Lightning Protection 

* ‘Transmission & Management Over Radio 


and much, much more! 


lesion Seminar series 


Introducing the RF Design Seminar Series - the 
NEW WAVE of RF! RF Design magazine is proud 
to bring this special series to the International 
Wireless Communications Expo in Las Vegas, 
Nevada. These RF courses will run April 23rd 
through the 25th, with IWCE continuing through the 
26th. In combination with IWCE's exhibit floor, 
(featuring the RF Technology Pavilion) this merger 
is sure to be the largest and most important tech- 
nology mecca in both RF's and IWCE's history! 


Special Course, Track One: Engineering 
Fundamentals 
Part |: Fundamental Concepts 
Tuesday, April 23, 1996 - 8am - 5pm 
Part ll: Fundamentals of Amplifier Design 
Wednesday, April 24, 1996 - 8am - 5pm 
Part Ill: Amplifier Design 
Thursday, April 25, 1996 - 8am - 5pm 


Special Course, Track Two: Engineering 
Applications 
Practical High Frequency Filter Design 
Tuesday, April 23, 1996 - 8am - 5pm 
Oscillator Design Principles 
Wednesday, April 24, 1996 - 8am - 5pm 


Special Course, Track Three: Advanced 


Digital Modulation and Spread Spectrum for 
Wireless Communications 
Tuesday, April 23, 1996 - 8am - 5pm 
RF Power Transistors and Amplifiers: Principles 
and Practical Applications 
Wednesday, April 24, 1996 - 8am - Spm 


1996 REGISTRATION FORM 


April 24-26, 1996 © Las Vegas Convention Center * Las Vegas, Nevada USA 


One form per person. For additional forms please copy as needed. All sections must be completed. 
Incomplete forms will not be processed. Must be 18 years of age to attend. 


GENERAL INFORMATION 


Please print. All sections must be completed to be processed. 


ha i fy) Hy pa R$ oth) ofl bp. 
Last Name First Name 

Title a 

Company — a 

Li i 1 o4 er eS | jemet= a ae | 
Street Address 

a a I a CR S| ce Li | 

City State/Province 
La a, ee a | Liu | | [ au 
Country Zip Code/Postal Code 


Phone Number (please include country/city codes) Fax Number 


REGISTRATION TYPES 


. ¥) 7 


i uN 


International 


Wireless 


Communications 


Expo ‘96 


Sponsored jointly by : 

Mobile Radio Technology 
Cellular Business 

Cellular & Mobile International 
RF Design 

Satellite Communications 
Dealers’ Product Source 


JOB FUNCTION 


; Pre-Reg. On-site (Please check as many as apply). 
A) IWCE Registration Before 4/1/96 Alter 4/1/96 Amount Due A. Ci Presitent/Ouner Be fo Technician /Sereice 
S ©) IWCE Sessions & Exhibits $425 $495 $ B. () Director/VP Supervisor 
E [1 Exhibits Only $15 $45 5 C O Sales & Marketing FE. | Engineer 
W [0 Exhibits & Wed. Sessions $175 $225 €. D. £1 Communications G. ©} Purchasing Manager 
T [© Exhibits & Thur. Sessions $175 $225 $_ eas ll GT? Other __ 
F © Exhibits & Fri. Sessions $175 $225 s PRODUCT INTERESTS 
B) RF Special Courses (Please check as many as apply) 
RET CRORE Cause $295 ‘la $ A. 1 International Markets F _| Two-Way Radios 
BES 1 ifko Courses $525 sells ‘ B. RF Engineering G, _| Antennas 
C U1 Mobile Data H. (J Systems Integration 
RF3_ {_) Three Courses $775 n/a S : 
‘ we ‘ : Dz PCS J. 4 Satellites 
{includes exhibit hall access and applicable course material) 
Total of A&B s E. Li Pagers O. L| Other 


Select RF Special Courses you plan to attend: 


BUSINESS CATEGORY 
A 


Tuesday, April 23rd $cl* l's¢c4* SC6 § 
Wednesday, April 24th sc ~ §c5 SC7 End User of Radio H. Exporter/Importer 
: Communications Equipment J. Manufacturer's Rep 

Thursday, April 25th | SC3° B. Business Radio Dealer K_ Distributor 

*CEUs are available through the Georgia Institute of Technology School of Electrical C. Business Radio Dealer/ L Consultant 

Engineering for those attendees registering for RF Special Courses PRIOR to 4/1/96, Service Shop M: Manufacturer 

Certificates of attendance will be granted. If you will be applying for CEUs, please enter D. RCC/PCP N. SMR 

your Bocial Samui ert | < | oe i: E. Cellular Operator/Carrier P Association Academia 
& C] Please contact me about special barrier-free accommodations. A company F Cellular Agent/Dealer Q. Press 

representative will call if checked. G. Public Safety O. Other 


METHOD OF PAYMENT 


Checks or Credit Card Payment Only (no invoices issued and no P.O.s accepted) 


— Enclosed is a check, money order or wire transfer for US $ 
[1 Charge US $ 


Account# | | | | | | | | | | | 
Name of Card Holder 


Authorized Signature 


| MasterCard 
| tt | | 


to: |_| American Express |_ Visa 


| | | Exp. Date 


(Please print as shown on credit cord} 


Cancellation Policy: Full refunds, less a 25% administrative fee, will be given if request is received in writing prior 
to April 1,1996. Absolutely NO REFUNDS after April 1, 1996, No refunds or credits will be issued to no-show 


registrants. This cancellation policy is strictly enforced. No exceptions. 


Pre Registration Deadline: 

April 1, 1996. After April 1, 1996 
please plan to register on site. 

Mail to: 

IWCE '96 Registration 

c/o Intertec Presentations 

6151 Powers Ferry Rd., NW 
Atlanta, GA 30339-2941 

For immediate registration (credit card 
payment only) fax to: 770-618-0441. 
If faxed please do not mail additional copy. 


IWCE '96 is produced and managed by 
Intertec Presentations, a division of 
Intertec Publishing. 


Mobile Raclio 


The journal of mobile 
communications technology 


BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Darren Sextro, Associate Publisher 

Denise Kettler, Senior Promotions Coordinator 

Liz Turner, Senior Advertising Production 
Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Director Advertising Services 

Tammy Kalebaugh, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Kim Bracken, Art Director, Special Projects 

Stephanie Hanaway, Group Director of Ancil- 
lary Products 

Carl Bentz, Directories Manager 


Raymond E. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 

Michele Bartlett, Senior Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 


Carla M, Gamino, 303-220-4244, East region 
(including Eastern Canada) 

Mercy Contreras, Publisher, 303-220-4245 

5660 Greenwood Plaza Blvd., Suite 350 

Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 


Joyce Bollegar, 913-967-1840, Midwest region 

Fax; 913-967-1901 

Rick Kelley, Classifieds, 913-967-1923, 

Fax: 913-967-1735 

Lori Christie, List Rental Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


SAN RAFAEL, CALIFORNIA 


Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada} 

950 Northgate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax: 415-491-1842 


OXFORD, ENGLAND 


Richard Woolley, intemationat 

Unit 3, Castle Farm Business Centre, Clifton 
Road 

Deddington, Oxford, OX15 4TP, United 
Kingdom 

Phone: +44 (0)1869 338794 

Fax: +44 (0)1869 338040 


Data Communication Is An Art Form 


Meet The Artist 


SPREAD SPECTRUM RADIO MODEM 


The Name In WirelessTechnology 
FEATURES AVAILABLE 
* No FCC site license required 
* 900 MHz or 2.4 GHz bands for reliable transmissions 
* Packetized data transmission (modified X.25 protocol) 
with error detection and / or correction 
* RS-232, RS-449, V.35 for data rates from .3 to 64 kbps 
* Exceptional receiver sensitivity 
* Voice communication while sending data 
* Point-to-point with repeater capability for up to 50 miles 
* Point-to-multipoint with unique ID's and repeater 
G= GRE America, Inc. _ Telephone: (415) 591-1400 
425 Harbor Blvd. Facsimile; (415) 591-201 
Belmont. CA 94002 Outside CA: (811) 233-5973 


http://www. greamerica.com/-~gre 


“Innovation Ils Our Business" bie GRE America Ios 
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SPECTRUM 
PAGING 
TRANSMITTERS 


Simulcast Now Available! 


= 100% Solid State 

# 10-300 Watt Units - VHF, UHF & 900MHz 

= 100% Continuous Duty 

= Direct FM; or Direct Digital Synthesis 

= Tone, Voice, plus Digital Modulation 
(FSK, NRZ-POCSAG, GOLAY, or any format.) 

= Automatic VSWR & Hi Temp. protection 
for P.A. 

= Built-in Metering 

= Hot Standby Option 

SCT 1500 = 72MHz & VHF/UHF Links available 
100-300W TRANSMITTER  &® Proven Reliability — Worldwide 


The Spectrum SCT1500 Series of Paging Transmitters incorporates the latest 
advances in solid-state technology. The various models embody many years of 
experience in VHF/UHF transmitter design. These very heavy duty units are able to 
easily handle 100% duty cycle—even in extreme environments, for year after year of 
reliable service. You can choose either the .00O2ppm Ultra High Stability version with a 
Direct Digital Synthesis Oscillator/Modulator, or the conventional 1ppm Oscillator/Oven 
unit for non-simulcast applications. As with all Spectrum products, only the finest de- 
signs, components and construction techniques are used. 

For a Paging System with Superior Performance and High Reliability... 
step up to Spectrum quality, as thousands of customers throughout the world have 
done for over 2 decades! 

Call or FAX for details. 


SPECTRUM COMMUNICATIONS CORP. 
1055 W. Germantown Pk, * Norristown, PA 19403 U.S.A. 


(800) 220-1710 » (610) 631-1710 © Fax: (610) 631-5017 
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rofessional services 


PORTABLE 
TECHNICAL 


PORTA‘TEC SERVICE, INC. 


121 Crowell Lane » Lynenburg, VA 24502 


y GE Portable Radio Service Depot 
@& Factory Approved Nationwide 
* Current Product Lines 
FACTORY TAAINED * Voice Guard Certified 
TECHNICIANS 
FOR OUALITY SERVICE 


* Public Service Trunking 
804) 239-3049 


* Surface Mount Technology 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 

+ FAST TURN 

* WARRANTY 

« $48.00 he#2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 

Smith Communications Service 

2121 W. Parrish Ave., Owensboro, KY 42301 _ 


502-683-0936 = eo 
$6 OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 
930 THOMASVILLE ROAD SUITE 200 


TALLAHASSEE FLORIDA 37303 
PHONE (2904) 224.4451 


Mobile Communications Consulting 
S R&R. McConoughey, P, [ 
Piincipal 


13017 Chestnut Oak Drive 


Gaithershung, MO 20878 (301) 926-2837 


MTIIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT. P.E, 


President 


1425 Greenway Drive, Suite 359, Irving, lexas 75038 
214/580-1911, Fox: 214/580-0641 


Since 1974 Your Factory 


AUTHORIZED [REBREB vistRisutor 


115 BELLARMINE, ROCHESTER, MI 48309 
TOLL FREE 800-521-2333 
FAX 810-375-0121 


April 1996 


FCC LICENSING SERVICES 


Call today 1 (800) 284-1840 

for a FREE Quote for all of 

your FCC Licensing Needs 
Years of Experience 


(318) 232-9610 * 1-800-284-1840 * FAX: (318) 232-2270 
3014 Cameron St., Lafayette, LA 70506 


FREDERICK G., GRIFFIN, P.C. 


$. 3224 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communi ations Centers 
Multi Site Propagation Analysis 


Connnimications Technology Associates 
altos of aves, Sear Vetter & Matteri. hic 

PLANNING AND DESIGN: 

* 2-Way Radio 

+ MW & F/O 

* CAD/MOT/AVL/Paging 


PLUS: 

* Complete A&E Services 
* Bidgs, Towers. Pwr Sys 
* Structural Engineering 


Bus. 1804) 249-9244) PO. Bos 4574 
FAX (804) 239-922) Lynchburg, Virginia 24502 


THE PORTABLE DEPOT... 
KEEPS AMERICA COMMUNICATING FIOM COAST TO COAST 

y * FACTORY TRAINED TECHNICIANS « 
& * SURFACE MOUNT TECHNOLOGY « 

* FACTORY APPROVED NATIONWIDE « 

© EDACS & AEGIS « 
* VOICE GUARD CERTIFIED « 

* MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 

Route 2, Box 338C * Lynchburg VA 24501 
ERICSSON 2 804-237-3427 


The Art and Science 
of 
Antenna Site Acquisition 


RETCOM brings together all the resources 

needed to create a masterpiece of network 

design options through the site acquisition pro- 

cess. We have been antenna site specialists 

since 1986, providing the most cost-effective 

array of site acquisition services available. 
Let RETCOM do the job for you! 


REICONM, INC 


o Satysibary of Trott Conwiumentions Groug. inc 
1425 Greenway Drive #355 
Irving. TX 75038 
214/550-0320 
Fax: 214/580-0641 


PREVENTION 


= SYSTEMS 
STATIC DISSIPATION AND 
GROUNDING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Berlin, NJ 08009 
fax:609-767-7547 * (609) 767-7209 
Toll Free: 1-800-784-8841 
Don't Wait Until It’s Too Late! 


Manufacturers reps 
D H Marketing Company 


Manufacturers Representatives for 
Wireless Communications Products 
A Paut Denwacr - Carrot Hovunasworth Company 


6015 Lonmann’s Crossing, Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 Bx ey pe-yeraiii) 


@ LIGHTNING 


pPportunity 


ortware 


rquipment tf 


E quipmen 


Professional 
ir - 
Lonsultin; 
Professional Se 


Rental: 


Tower Service: 


lower Space 


CLASSIFIEDS 


PLACING YOUR 
CwassiFiep Ap Is 
As Easy As... 


Rick Kelley 
Classified Ad Manager 


Phone 
Rick Kelley 
Classified 
Ad Manager 
(800) 771-3351 Fax 
(913) 967-1923 Fuck Kelley 
Classified 
Ad Manager 
(913) 967-173S 


Mail 
Tammy Kalebaugh 
Advertising 
Coordinator 
9800 Metcat Ave 
Overtarcd Park, KS 66212 


lassifieds 


Professional consulting services 
| Employment i ea ES 


TWO WAY TECHNICIANS 
An Established WY Motorola MSS of 35 Years 
is looking for field technicians with at least 7 
years experience with Motorola and GE ra- 
dios and repeaters, Excellent Benefits, Fax 
Resume to: 307-473-2501 or send to address 
below: 


TCS Consultants, Inc. 


Communications Systems Design & Engineering 


Feasibility Studies 
Project Management 


Systems Design 
Mobile Coverage Plots 


ATTN: Service Manager 
Two Way Radio Service, Inc. 
418 North Conwell 
Casper, WY 82601 


Microwave Path Analysis 
SCADA System Design 


Microwave Path Surveys 
Specification Preparation 
FCC License Assistance 


Proposal Evaluation 

Coverage Testing Signal Analysis 

Engineering Aid Software 30 Sec & 3 Arc Terrain Data 
P.O. Box 884 * Montgomery, TX 77356 * Ph: (409)588-3200 * Fx: (409)588-4434 


Circle (120) on Reply Card 


TECHNICIAN WANTED 


California Wine Country 
North Bay Area 
MSS-Full Line Dealer is looking for a 
technician with 3-5 years experience, 
Also looking for a salesperson 
with recent experience, 


(7) Mobile Radio Systems 

7) Mobile/Portable Data Systems 

7] Computer Alded Dispatch Systems 
7) Basic And Enhanced 9-1-1 Systems 
7) Telephone Networks 


PLANNING, DESIGN, IMPLEMENTATION 


[7] Microwave Radio Systems 

‘¥] Vehicle Location Systems 

(7 Fiber Optic/PCM 
Transmission Systems 

7 Full GIS Services 

North Bay Communications 


468 Yolanda Avenue Suite #1 
Santa Rosa, CA 95404 
Phone 707-528-2757 
Fax 707-523-2035 

10 Woodbridge Center Drive COMMUNICATIONS 
Wooton eee) eaeeg70 CONSULTANTS, INC. 


Toll-Free: (B00) 247-4796 » FAX (908) 636-7260 


Offices Nationwide and International 
Employment 


Centronix, an MSS for 17 years in El 
Paso, Tx is currently accepting resumes 
for a two way radio systems technician. 
The qualified individual must have at 
least five years of proven experience with 


VvOTI CY @& 
KELERY @ 


COMMUNICATIONS 
CONSULTING SERVICES 


CELLULAR SYSTEMS 


22451 


SCI provides integrated solutions & on-going 
support to the wireless marketplace. We cur- 
rently have Chicago-based, nationwide & 
international projects in the following areas: 
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TWO WAY TECHNICIAN 


* PCS + Switch Development 

+ RF Systems + Switch Database Support 
+ Propagation + Software Development 

+ Networking + Protocol Development 

+ GSM + Int'l Field Support 


Great Job! Great Place to Live! 
Paid Benefits, Paid Retirement, High 
Wages. If these are what you are 


Send your resume to: Resource Mgr-MRT, 
Software Consulting, Inc, 4736 Main St., 
Lisle, IL 60532. Ph: 708/960-2947, Fax: 
708/960-2993. EOE. 


current Motorola communications equip- 
ment. We offer competitive wages, 401K, 
health benefits, and excellent working 
conditions with a team oriented staff. 
Send resume and salary history to: 


Centronix, 11199 Pellicano, 


looking for and you are an experienced 
two-way technician, fax or send your 
resume to: 
Masterson Communications 
2081 Wellmar Drive 
Ukiah, CA 95482 


SCI 


K AT RGN posirions avaILaBLe 


executive search inc. .pCS« Cellular 
SEES EEE Saas) 

Land Mobile * ESMR * Paging * Networking 
Technicians, Engineering, Software, Management, 
Sales, Marketing 
Ph: 610-941-6606 Fax: 610-941-6265 
1000 Conshohocken Rd. Suite 304, Conshohocken, PA 19428 
Web add: http://www.oce.com/katron 


e-mail: Katron @voicenet.com 
Visit our Web page and keep track of all Katron job openings On Line! 


El Paso, Tx 79935 
Attn: Personnel Dept. 


Fax: (707) 462-9749 


TWO WAY RADIO 
TECH/SERVICE MANAGER/SALES 


37 year old GROWING Multi-line Dealer with multiple facilities in Indi- 
ana, Kentucky and Arkansas has immediate need for Mobile & Por- 
table Two- Way Technicians, Service Manager and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Standard, 
LTR & Privacy Plus or similar equipment. FCC or NABER Certified. Full 


benefits, competitive wages, incentive bonus package, excellent working con- 
ditions and advancement opportunities. Sendresume to: 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE, INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 
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SALES POSITIONS AVAILABLE 
ENGINEERS NATIONWIDE/INTERNATIONAL 


‘ * PSC / Cellular System Design Engineers 
Commissioned sales representatives + RF Engineers & Managers 
needed for a broad line of interna- * Cellular Techs & Mgrs. 
tionally accepted VHF/UHF mobile * Paging & Two-way / SMR Techs 
communications equipment. 


Recruiters for the Wireless 
& Telecom Industries 


800-JOB LINK” 


« Facilities / Interconnect Engineers 

¢ Site Acquisition & Zoning Mgrs. 

+ Construction & Project Mgrs. 

* Executives / VP's / GM's 

* Marketing & Sales Mars. / Sales Reps. 
Send Resume & Salary Requirement 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
* Managers «Sales Technicians ¢ Engineers 
Employer Inquiries Invited 


~. Communication Resources, Inc. 


The Communication Personnel Specialists 
P.O. Box 141397, Cincinnati, OH 45250 


606-491-5410 | Fax 606-491-4340 Fax Resume to (800) JOB-FAXX 


E-Mail, Careercom@AQL.com 


Specializing in Sales, Marketing, 
Technical, Engineering, Operations 
& Executive Placements 


* Previous selling experience 
desireable but not necessary. 


* All U.S. territories open. 
* Expense paid factory training. 
* Draw on commissions. 
Roll up your sleeves and help us 
get this product to market. 

Send resume to: 

MRT Dept # 947 


9800 Metcalf 
Overland Park, KS 66212-2215 PRODUCT SUPPORT TECH. 
Leading communications equip mfr seeks 


SEE US AT BOOTH# 217 IWCE 4 . 
someone with xInt cust srve skills & hands- on 


2-way/RF bkgrnd. Assist customers via phone 
arin with applications, programming & trouble- 
Sing shooting/repair of business 2-way radios. Pri- 


iii mary focus in LT R, f rvdacy Plus, Smartnet or 


Edacs protocols, Some field travel req'd. Re- 
quires 5 yrs. min RF swork exp, xlnt phone man- 
PAGER REPAIR LABELS 
IN 2 SECONDS 


ner & PC skills. Send res with sal history to: 
(CAP CODE, BAR CODE, frequency, & reward) 


STANDARD COMMUNICATIONS Techs available 
ATTN: Human Resources 
Software, printers, scanners, labels, 


III] Knox Street 
and SYSTEMS Torrance, CA 90502 


Gables One Tower, Suite 801 
1320 5. Dixie Highway 
Coral Gables, FL. 33146 

joblink@aol.com 


We will distribute your resume to over 700 "EMPLOYER FEE 
PAID” agencies across the country. We earn our revenues 
by splitting the employer paid fee once you are placed. If 
you ore degreed and villing to consider relocation, send a 
copy of your resume to: 

Advancement Recruiting 
P.O. Box 209, Avon, OH 44011 


TECHNICIANS AVAILABLE 


ADVANCE LABEL & TAG 


NR Graduates from Willmar Technical 
“Kinne’ 714. 2 a Lit ee Z A 
al a al te a a [Paging Technology Program will be available 


May 31, 1996. 


SENTRY CRYSTALS: HERE'S THE DIFFERENCE 


¢ ROCK-SOLID PAGER, RADIO, OEM CRYSTALS; also channel elements and tone reeds. 
Huge stock, State-of-the-art, trouble-free products; 100% quality control. 
¢30 YRS OF FRIENDLY, ON-TIME SERVICE. Courteous, knowledgeable employees. 
Scheduled shipments, purchase agreements, volume pricing possible. 
«NO-HASSLE LIFETIME WARRANTY ¢ SAME-DAY SHIPPING AVAILABLE 


Technicians have hands-on experience 

with service monitors, two-way 

iranceivers, cellular, paging, antenna 

site maintenance, and more, 

* Graduates placed all over U.S. 
since 1967. 

* Licensed/Certified Graduates. 


800-252-6780 


Lr SENTRY MANUFACTURING COMPANY 
1201 CRYSTAL PARK « PO BOX 250 « CHICKASHA OK 73023 
aE FAX: 405-224-8808 


Call: Roger Williams or Fred Hanson 
Willmar Technical College 
612-235-5114 Fax: 612-231-7677 
P.O. Box 1097 Willmar, MN 56201 


WHEN YOU BUY A CRYSTAL FROM SENTRY, YOU NEVER HAVE TO BUY IT AGAIN. 
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THE EARLY BIRD 


We buy used pagers! | “wear 


| 2 ACA \€ Communications Group, Inc. 
—— 


[ie NMS \ ea 
Consistent, reliable quality. 
1-800-627-2022 


Call now for 
reservations 
in next months 
issue of MRT. 
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Classified ; 
if Paging 
Pager repair 
¢ PAGERS ¢ PAGERS ¢ PAGERS « PAGERS: PAGERS « PAGERS « 


TECHNICAL 
oe MPMANUS -)< 
PY sees OMMUNICATIONS NEW 
* Motorola & NEC Pager Repair 


ee ee & 
«LCDs - Recrystal = Repair s Pager Repair Refurbished 
« Fast turn around 


PAGERS 
« Factory Parts 
* Accurate in-house tracking system 
1-800-263-3193 
4328 So. Mingo Rd. 
Tulsa, OK 74146 


¢ Only Factory Replacement 


parts used * Gov't Freq. 
* Vib motors, batteries, etc. NOW AVAILABLE 


——: We Buy Papers —— 


"ONE CALL GETS IT ALL" “Fesna gl) 
NEC 400 North Fifth Street Posing fl) 


Authorized Dealer Blytheville, Arkansas 72315 Authorized Deoler 
Phone: (501) 763-6250 * Fax: (501) 763-6533 


* PAGERS * PAGERS + PAGERS » PAGERS* PAGERS * PAGERS « 
Circle (124) on Reply Card 


TRO 
cRYS * cs 


o 
of” . +LCD's, housings, programmers & more 


ry ,600 PAGER FREQS 
scart NEC, Uniden, Samsung, Everon, Maxon & Shinwa 
at your door overnight’, 


tel 954-776-0031 
fax 954-776-0109 pr ces: 


GQRIMOrPUe VIMOPUVs HIMOY VD 
GAAMOPFPUVsHNMOPVs HVYIMoOYvV 


It makes CENTS to 
advertise in Mobile 
Radio Technology! Call 
Rick Kelley to find out 
how your business can 
profit! 
800-771-3351 
Fax: 913-967-1735 


Equipment for sale 


ee ee —SsS*«&CL-PHONNEE | 
I 
l 
I 
i 


FLIP-PHONE 
ELIMINATOR 
CHARGER 


PAGING: 


Used Screen Rooms for sale! Excellent condition! Two 
each, Lindgren RF Enclosures, model II, 12-1 / 1-0. Com- 
plete with Hayworth work counters 48" x 48" with draw- 
ers and shelves, each measures 96" high, 82 1/2" wide x 
82 1/2" length, 36" door, ceiling vent, light fixture with 
switch, ground bolt and exterior to interior female "N" to 


| 
| 
61,992! 


"N"barrel connectors. Call: Qahe | 
Advanced Electronics, Inc. MADE IN USA $8.95 EA/124 
310-532-3211 ask for Bob Conrey. [PART# scacm (310) 809-5090 FAX (310) 809-1248 | 


April 1996 Mobile Radio Technology \\9 


Classified 


_ Compatible Motorole 
Radio Programming nipment 


PA-I Programming Adaptor...$119.95 
| FULL LINE OF | PROGRAMMING 

| CABLES AVAILABLE 
NEW! RADIUS® SP5O.,,, .$Call 
Package Deal Oiscounts..15% 
GP300/P 110, HTSG/P100, STX, 
Gemini, VISAR, JEDI, HT/MT. 
SABER, SPECTRA™, RADIUS * 
MOBILES, MAXTRAC”. and More! 


* Compatible with *RIB" unit. 
* Rugged steel case 
* Power LED. 


PA-Il Pocket Programmer...$169.95 PA-II Programming Adaptor...$139.95 
* Micro-Size Design for Convenient Portability and Field Use. s‘Coniains rechargeable NI-CAD Batleries: Perfect for 

* Uses Surface Mount Technology (SMT). field use and Portable, Lapiop & Notebook Computers. 

gabt€ zag Works for hours on one charge * Status LEDs: Power On and Charge. 

* Power Switch, 

* Power / Charger Included, 

* Runs tor 8 continuous hours, 

from a full charge. 


“POLARIS INDUSTRIES 


1-800-752-8871 ence. 


Same Day Shipping from Stock! 


B:iazie Industries ™EEe [= 


141 West Wieuca Road = 300-B « Atlanta GA 30342-3251 = Tech Info: 404-252-3340 « FAX: 404-252-8929 


Circle (126) on Fast Fact Card 


Motorola SP50 Radios 
Hurry while supplies last! 
$285 PI4YOT20B2A - 4W/6Ch Standard 


Plus, hundreds more radios in stock and ready to ship. 
Best factory prices on Larsen antennas. 


Call 1-800-875-5109 
Communications Service Co. 


MOTOROLA 


Aatnorized Dealer 


We specialize in agriculture, industrial, public safety and entertainment. 


Circle (127) on Fast Fact Card 


B New, low cost trunking logic 

HM No special site controller required 

M Al! features software controlled 

M@ Dispatch and interconnect capable 
M@ Detailed installation instructions 


M@ Only 0.8"L x 0.68"W x 1.13"H 
Shown Actual Size 


from... 
1500 Front Street , Yorktown Heights, NY 10598-4638 USA 
Voice: (800) 438-7865 Office: (914) 245-1128 $ 39 
Fax: (914) 245-2382 Fax Back System: (914) 245-1194 


Circle (128) on Fast Fact Card 
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MOTOROLA 
PART NUMBERS 


cat [Srasrco 
PH: 513+ 773-6255 ; 
FAX: 513-773-8003 |ammm 


USED RADIOS 
at Low Prices! 
*MICOR *GE 
« MITAEK "RCA 
« PORTABLES « ACCESSORIES 
* MOCOM 70 TONE ELEMENTS 


* MAXAR * CHRYSTAL ELEM 
* APTRS * BASE STATIONS 
Large Quantities * (817) 433-5452 


CENTRACOM Il 


-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 7 days. 
CENTRACOM I! 
Reprogramming and 
Used Parts 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


V¥ Ee TEG 
1-800-249-1250 


Radiuy NOBODY SELLS 


MORE FOR LESS 


LET'S TRADE PAGERS 
YOU neep 900 wuz 
WE weep vue 
WE DO PAGER REPAIRS 
$10 LABOR + PARTS 
BLC communications 


TX 810 239-PAGE 
FAX 810 233-7192 


E-MAIL bcampbell @genesee.freenal.org 


Classified 


Advanced RF Design, Inc. 


Low Noise Preamps 
150-170 MHz Gain >24 dB NF <0.4 dB 


450-470 Mhz Gain > 18 dB NF <0.45 dB 
Priced from $65.00 10 $70.00 
1 yr. warranty 
Call (609) 448-0910 (9 AM-9PM eastern) 


CW. WOLFE COMMUNICATIONS INC. 
WE BUY, SELL & TRADE ALL BRANDS of 
2-WAY RADIOS & ACCESSORIES 


- CLEARANCE SALE - 
We'te overstocked which means BIG savings on all our 


Inventory- radios, reeds, elements, base cards. 


Call or write for our current flyer 
406-252-9220 « Fax: 406-252-9617 
1113 Central, Billings, MT 59102 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 

(602) 275-4505 » Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola "Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 

AIR fA COMM "4614 E. McDowell Rd. 

Phoenix, AZ 85008 


*Marcont 2955/2957A $5800 
«Wavetek CT 2500 $3500 
Communications Signaling, Inc. 
Call: (800) 423-2565 

or in CA(805) 251-2244 


Radiuy 
SAFARI RADIO 


Low prices - Call for Free Catalag 


1-800-RADIO-80 


WE 
BUY 
AND SELL 
USED 
MOTOROLA, 
GE AND 
ERICSSON 


RADIOS 


SCHAEFER ff 
RADIO & 
co. 


Ml 
1a a Poa Portaties, 


130 West iM 2a. HTS Portaie 
Fayette St.. 
P.O. Box 395 
Denver, lA 
50622 


PHONE: i i) 
(319) 2 eet Leek Sie Te See 


984- 6115 


Equipment for sale 


Weendexpand our 
addition, tousmanu- 


Warous brass 
Selection of: mobile antennas; Tully 
gis and fiberglass base antennas. 
Vand service wil continue to be’our top. pri 
in the years to come — we quarantee it! 
i foday, ‘Antenex is a leader in the industry, | 
And we've earned it Antenex is “the new:genera- | 
flon-of technical’ excellence” with innovative-mod: | 
Els thatare CAD/CAM ‘designed: Our product | | 
designs-are technically accurate, ‘and all products _ ae 
are tested; | 00% before leaving the factory, | 
Antenex manufactures moabileportable and base 
antennas for 2-way radio; cellular and data teleme- m1 
try applications. Antenex aiso offers custom anten- 
nas for a variety of frequencies and applications, 
and-a'wide selection of made-to-order coaxial 
Cable assembiles; Most dealer orders are shipped 
the same-day] With Antenex, you have peace of | 


mind because we provide you with superior quali- 
ty) ‘excellent craftsmanship and fast delivery. 


Antenex looks toward the future. | | 
Our commitmentis to be the best. We are con- 
stantly learning, continually looking for ways to 
improve and always listening to you, Our dedica- 
tion is second to none, so don't settle for second 
best. Increase your profits with the assurance of 
Antenex quality, service, price and technical excel- 
lence. IF you haven't tried Antenex, please’ call 
today for a catalog. it's time for a change. 

PROPAGATION 


ANTENEX& ><: 


2000-200 Bloomingdale Road * Glendale, IL 60139 USA 


Order (800) 323 - 3757 


FAX (800) 851 - 9009 
Circle (129) on Fast Fact Card 


ST COAST RAD 
mie oN 


MOTOROLA 


Radius 


FM 2-WAY RADIOS 


SIGNAL 


ANNOUNCES ITS 1996 
RADIO EXTRAVAGANZA!!! 
EVERY RADIUS MODEL ON SALE NOW!!! 
CHECK THESE DEALS OUT 
SP10'S PORTABLES FROM $149 EA. 
8 CHANNEL P110'S W/SCAN START @ $396 ea. 
40 WATT SM SERIES MOBILES START @ $275 ea. 


CALL FOR YOUR QUOTE TODAY! 


Circle (130) on Fast Fact Card 
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Classified Equipment for sale 


CELLULAR & PAGER LABELS 


REMOTE CONTROL 
ANYTHING... 


2 Labels for pagers, cellular shonss and teonay ratios 


ee 5 Be Anywhere, with the PT8-OC 
sPrabe« Wet your copsy's lego. Varenty labels for batteries. | | BOCSAG Remote Control Switch. 
Anetra’ Bs Si 
“« xf Far ox ami printing systers. : 
Bs 1 ws fr £ ie Uses standard paging messages 


ig ADVANCE LABEL & TAG for control of up to 8 outputs. 
3 me A L> 1725 N. McDonald St. 5 ee 
» ST vickinney, TX 75069-8230 To order cal PageTap, Inc 
2 . 
1-800-466-5345 FAX: 214-548-2518 = 1-214-542-5345 ee or 303-337-4811 
"Our years of eperience are your best Insurance" ax: 303-337-3084 


ALINCO ICOM KENWOOD YAESU MOTOROLA 


Export models and 220V chargers. 


Sutter Buttes 2 Way 
8 GE Mast [1 100w UHF comm Rpt SC7SYASS8B $1895 eu 
Lo Motorata JT L000 UF 403-470 HOI RDHOPAIJAN(demno) $799 
40 Mitek 11 0w LB 42-50 wrice TY UJASUOOCK $295 cu 


24 Vertex FT'L-10L1 B4 4f 60h 39-Sthuliz $9 ca 
ine f © ¥ a ‘ 3) Kenwoexd TK-320 UHF 4w 16f portable w/new batt.$265 va 
Alinco DJ-680 V/U Full Duplex handheld for SmarTrunk-1T® Call A Ronee TSO UMIRRIETEL Rid 
Motorola CP-50 VHF or UHF handheld 5W with DTMF keypad $ Call Motorola Radios P-200 UH 2 ans 
Motorola HT-600 UHF 2f $ 350 
1259 ¢ u 1Olts i a a Motorola HT-90 UHF 2f PL/DPL $125 
Selectone ST-852 SmarTrunk-[1® Digital Trunking Controller Call perenne ind Sees Sores 
Matorola Tek-5B Micur bench test set $75 
IDA RLC LTR contollers w/vulicstion $575 eu 
30) Motorokt Pageboy 1 UE tone/vonee pxigers $20 ea 
i “ a 30) Motorilt Pageboy 1IEUHF tone/voice pagers $40 ca 
la NSI Ltd TO ORDER: B Poccun s80HnHTEe: 1 Cehwave RMC-8(X) receiver multicoupler M¥) aia, $400) 
- r -7)46-27-65 1 Midland Syntech test set (new) $90 
=i 8613 14th Av S 124 TEL: (206) 661-1197 Te-t/Daxe (383-2)46-27-65 3 Regency TS-2 scanner w/800 mhz 
CS . ‘ FAX: (206) 924-0448 Fax your order today! 12) Uniden IMU-3100 UHF 991 ¥w $250 ca 
Seattle WA 98108 a : : 4° Uniden IMU-300K UHF 321 4x 5195 ea 
2 GE Ranger UHF 450470 LhOw wiice S475 ca 
1) GE Ranger Microphones (YBSOIS99P4 (new) 345 
Circle (131) on Fast Fact Card 40) GE Mastr Il Microphones $1 ea 


1000 604 Buss fuse holders w/40a fuse (ew) $5ca 
Mise Master HW & Micor tone remote suition cards 
Also available Kenwood, Uniden, 
Standard & Vertex products. 
"NOC,O.D.S" 
PH: 916-674-7532 FAX :916-674-1941 
Hours: M-F / 9-5 PST 


COMPLETE CHANNEL 


ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 


CADi" ANI products turn any 
dispatch radio into a complete 
fleet management CAD system. 


Just combine a series of our new MXP25.3 
modules, the MXP10 PC dispatching card and 
CADi™ Radio Bulletin Board software and you can 
manage a fleet comprised of hundreds of mobile units. System Trade-in credit on your Old 
features include: ANI, remote status, man-down or other emergency Channel Elements 
alarms, Stun, SelCalls, and Over The Air Programming (OTAR). We Buy Used Elements 


To receive free product bulletins or a list of Master Try us first. We always have your 


ree ; DIES] frequency available 
Distributors, call us direct at 1 800 638-5577. 2 
MX-COM,INC. NKX 
MiXed Signal Modules and Systems 1 81 4 Hancock St 
FLEET MANAGEMENT 1S0 S002 REGISTERED : 


Gretna, LA 70053 


Circle (132) on Fast Fact Card 
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Motorola Radiuy Bone 
BELOW DEALER COST 


OVER 


$129.00 im 


IN STOCK 


WETEC ELECTRONICS 


WE HAVE A COMPLETE STOCK OF Larsen fintennas 
America's Communications 


THE BEST PRICE 


THE BEST ANTENNA'S Superstore 
WE'LL BEAT ANYBODY'S PRICE ON 


HIGH QUALITY Larsen PRODUCTS 


CD) Lecfantennas 800-249-1250 


LOWEST PRICES ON PLANET EARTH 


Circle (133) on Fast Fact Card 


AE-1 .... ANI / ENI* 
High Speed DTMF Encoder 


The AE-1 is a High Capacity MICRO MINIATURE ANI / ENI OTMF ENCODER designed intoa — y 
micro computer to generate the most precise, clean and transit-free OTMF signal ... ever | 


The OPTIONS and POSSIBILITIES of the AE-1 are ENDLESS ! 


Being familiar with the PIPO ANI VER 4.0 features, any OTMF string configuration 
of pauses, waits, delays, speed adj., xmtr ptt, memory connect and more are 
possible. Superb engineering and surface mount components allow this 
unit to fit into the smallest radio, hand held or even a microphone. 
FEATURES EASY PROGRAMMING 

* Non-Volatile Memory Free Factory Programming 

* Micro Miniature Jack / Plug « Figid Programmable 

* 5, 10,20 DPS Or Custom Time Base » PC Programmable W /Pipo Software 
¢ ANI/ENI 90 Digits Each * Programmable From Pipo 

¢ 9-26 VDC @ .5 ma DTMF Encoder / AE-1 Programmer 

* Mic Mute / PTT Output #Re-Programmable Anytime 

* 1 kHz Tone Feature 2 las edna Waban Weetinaton 

¢ CWID Option * ENI__ Emergency Number identification 


Pipo Communications  caLt 916-644-5444 


or FAX 916-644-7476 


CLEAN USED GEAR 
GE: 450 Rangers, 110W, $550 Accy 
42-50, 150, 450 Delta, Mastr Il, Execs' 
Consolettes: LB, VHF, UHF, 800 
Execs, Delta 
Moto: 450 Maratracs, 100 Watt A2/A3 
7144, 64, 74 Mitreks, Micors, Syntors 
T35 Mitreks, Consolettets 
D34 Maxtracs & Maxar 80 
HT: HT440, MT500, HT90, P10, P100, more. 
VersaTel| Orders: 800-456-5548 
Local: 307-265-9500 
FAX: 307-266-3010 
http://www.trib.com/VERSATEL 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


SOOPER OOS SSCOOSS SOO SESE OSSOOOOES 


FCC Database Emphasis is on Quality & Reliability 


P.O. Box 2020 « Pollock Pines, California 95726-2020 


ONLINE 


Low Annual Fee 
Per Minute Charge Circle (134) on Fast Fact Card 


The Commiine BBS 
313-854-6441 See us at IWCE Booth #1901 
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Classified | Equipment for sale 


Because it's the bottom line price that counts. 


Paige Tim Sheila 
1-800-548-2484 
FAX: 205-539-1663 
CALL FOR 
WHOLESALE PRICING 


=Sharp — 
COMMUNICATION 
Distribution Center 


3403 Govemors Drive 
Huntsville, AL 35805 


* Conventional 
* Trunking 
* LTR 


Authorized Distributor 
Mobile Communications 


Ey 
Bmeon 
3605 Loren Whitney Drive 


Circle (136) on Fast Fact Card 
Massaponax Business Park 


f= ME CHEM 
NING ELECTRONICS 


All equipment is sold in working condition, unless otherwise stated. 


Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 
Shipping Address: 


124 Mobile Radio Technology 


Portable Repeaters VHF and UHF, OES/DVP & PL 
Secure Multimode Radios in Discrete Hard Cases 


Securenet Portables, Mobiles and Fixed Equipment 
Securenet Spectratrac Recievers and Comparators 


OVP and DES; DES/XL Key Loaders 
KVL Cables 
Surveillance Accessories 


Dell Star Audio/Visual Transmitter Receiver Systems 


Magnavox UHF Link Equipment 


Secure Modules 
Code Processors 
Voice Protection 
Station Contro! 
Line Drivers 
Modem Cards 
Console Interface 


CALL FOR MORE INFORMATION 


We have the R1801 DAC for your programming needs. Call us with your requests. 


Phone: (540) 891-0569 


ADIO 


‘ 
_& Gp euecations 
— Sw, 
HOLESALERS 


sv RCW IS NOW ON-LINE yy 


FREE for qualifying dealers. Call or Fax 
Request for FREE Software & Access Code! 


(800) 726-9015 ¢ (612) 884-8352 
24 Hour a Day FAX (612) 884-8356 
CHECK US OUT ON THE WEB TODAY 

http: /www.radiocomm.com 


WANTED: USED RADIO 

SERVICE MONITORS 

BUY/SELL-MOTOROLA/IFR/ 
CUSHMAN/WAVETEK 


SALE: MOTOROLA R-2038/D/HS 
$6,250.00, MOTOROLA R-2200/B-4, 
500 IFR-1000S-$3,500, 
IFR-1500-S-$7,500. 


RF IMAGING AND COMMUNICATIONS 
408-929-2244 Fax: 408-929-0962 
PAGER: 510-498-6875 
ICOM F30/40LT Portabl o) 

ortables. 
(New lower prices....FREE) ICOM 


Stubby duck antennas now in stock. 99 channel text 
upgrade to your F30/40LT. F1020 VHF mobiles now 
shipping. ICOM bought, sold & repaired. Call for details. 


(2 SWS Security (410) 873-4035 


Apnil 1996 


We accept VISA and Mastercard 
Circle (137) on Fast Fact Card 


Fax: (540) 891-0538 


NOW Featuring 
TEKK Portables 


Our Prices will Surprise You Even 
if You Buy Direct from the Factory! 


«We carry a large vanety of Brand names such as: 
Antenex, Astron, A.W. Cases, Decibel, Jbro, 
Maxon, Midland, MX-COM, Tekk, Telex, 
TCC, TPS, Vertex, Relm, Ritron, Cable. 

* We have Flat Rate Repair Service. 

* We Do Installations of MX-COM boards 

« Your One Stop Warehouse for All Your 
Communications Equipment Needs. 

¢ Wholesale Prices to Dealers Only 


Circle (138) on Fast Fact Card 


et (GENERAL 


COMMUNICATIONS 
DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory * Quality Service ¢ Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 * 608-271-4848 » FAX 608-274-2080 


800-356-3200 


USED EQUIPMENT 


¢ LTR & Motorola 

¢ Conventional & Trunking 
¢ Site Equipment 

e Paging Transmitters 


TERLING 
MMUNICATIONS 
Mike Malone 
1-800-786-2199 
FAX 214-562-7957 


COMMONWEALTH 


COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O, Box 312 


T,Y 
Ashland, Virginia 23005 


Specializing in Automated Paging Equipment 
Bus: (804) 798-9128 


EARLT. Van STAVERN = Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX: (B04) 798-5114 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


h trade-in/3 working days 


CRYSTALS $9.95 


MAXON, TEKK, UNIDEN/7working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Ad. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


SALES WY vertex SERVICE 


S39 Channe! Mobiles 
Dual Band Portables 
Trunking 
/, Volume Discounts 
pK Satcoms * SCADA 
CCTV Equipment 


GLOBALCOMM 
TECHNOLOGY 


“Orders:1-800-863-8625 ; se e. us 


Info: 713-729-2000 
Fax: 713-729-4141 


At 
Wholesale 
Prices 


Because your business takes you everywhere 


[eens | Mobile 
VISA Communicanons 


“Classified _—~'| Equipment for sale 


Delays power-down after 
ignition has been turned off. 
Installs easily inside any 
radio. 
Programmable Time Setting 


Dealer Pricing Available 


20 APM Continous 


1-800-336-6825 


Master Card ¢ Visa * Discover * American Express Accepted 
Hours: Mon. thru Fri. 8:00 a.m. to 7:00 p.m. E.S.T. 
D&L Wholesale Center * 3512 Cavalier Dr. * Ft. Wayne, IN 46808 


Circle (139) on Fast Fact Card 


"ARE WHAT WE DO BEST!" 
e Pager Labels ¢ Barcode 
© Cellular Labels © Serialized 
e Software for Back Labels 
® All types of Custom Labels 


cat: Anchor Graphics Mktg. 
Tel: 214-242-0439 FAX: 214-242-0959 


R&R USED RADIO 
216-759-1755 
FAX: 216-759-5220 
200 GE Exec Il wiaccy's 37 MHz 
200 Mocom 70 wiaccy's 37 MHz 
Motorola Mitrek 37 Mhz... 
GE Mastr | 37 MHz 


GE Cables.. 

GE Speakers... 

Mocom 70 accy's, regular sets 
Mocom 70 accy's system 90 
Mocom 70 scan heads 

Midland crystal mobiles UHF .... 
EFJ PPL Mobiles UHF 


FAX Requests or Trades 
Wanted: 

VHF Micor 300watt, Midland Programmers. 
Motorola Mostar UHF . $125 
GE Phoenix SX UHF.. 
Procomm ti Main CPU 8 


GE PARTS, HEADS, 
CABLES, SPEAKERS 


e UHF Combiner TXRX Model 
w/circulator $350.00 or best offer 
¢ 2 Quantity GE UHF Repeaters 


(Mastr Pro) $400; $250 
Call Chris @ 
813/856-9362 


95 


5 AMP 
@ Continuous 


PPPPAAAAHHHANMH NH 


. TopanieT 15 minutes {0 12+ hours @ 


* Handles 30 continuous amps at 12 volis js 
* Easy to install/ With 1 Year Warranty 
+ Eliminates San failure/replacement 

taf * Protects your radio & cellular phone 

fy (800) 283-5158 + Family ovined & operated since 1985 

EI fax,{600) S36 6475 * seca in THE USA Awith U. 6. Parts 


Multi-Protocol 
WIRELESS 
MODEMS 


The KWM-1200 and -9612 each 
with five embedded protocols, can 
provide cost effective data commu- 
nications, often with PLCs, RTUs, 
or other acquisition systems. These 
units also feature GPS (NMEA 
compatible) interface, open- 
squelch operation, store and 
forward, remote access, and a built- 
in calibrate mode. Custom protocol 
development available for OEMs. 
Powered with 6-26 Vdc @ less 
than 45 ma; size 0.8 x 5.2 x 5.2. 


Kantronics 


1202 E 23, Lawrence, KS 66046 
912-842-7745 fax 913-842-2031 
e-mail kansales@kantronics.com 


Circle (142) on Fast Fact Card 


ppEREREEREAEEEREESELERS 


MOTOROLA Radiuy 
NOW 50% DISCOUNT 
SP50 ALL MODELS 


HURRY WHILE 


SUPPLIES LAST! 
WE WON'T BE UNDERSOLD! 


WETEC ELECTRONICS 
1-800-249-1250 


Formerly Antenna Farm Communications Supply 


ANDREW 


HELIAX® 
Coaxial Cable 
Connectors 


Cable 
Assemblies 


HELIAX 
Accessories 


In Stock 


* Competitive Prices 
¢ Best Service 


1-800-255-6222 


Circle (141) on Reply Card 
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Bay & Sell 


Motorola, Uniden. E.F Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 


FAX: 214-278-5085 
Garland, TX 
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Classified 


Equipment for sale 


We Are Moving In March 96 
To Better Serve You! New 20,000 Sa. Ft. of Warehouse 


2-WAY RADIO BUY « SELL « TRADE 10 ACRES 
EQUIPMENT CLEAN WORKING EQUIPMENT TERT GIN 


ONLY e, Repeatars. Paging IX 100-Mastr Il tOOW All Types from $100 NEW ADDRESS: 
WHAT IS LISTED | fitness : at | UHE Mobiles 450-495 MH 
1-Micor 100 wall VHF APTR oo... C 5-GE Mobile Repealers 82A04 1 Watt vee SOS 330 HWY 236 WEST, 
BASES, REPEATERS J ao-micor gaseaaptn u-375w 30-50 te ToneyDC. train $995 | 80-Mastr IN 45-750... sons tram $100 | AIRPORT, LONOKE, 
20-Masir Il 100W VHF & UKF Base/Rptr.... lrom$995 | 10-Milrek 134 & Té4 WA. xt cow Hom $100 
MOBI LES 10-Granger 6710 Scaricom 950 MHz Link System CALL | 800 MHz Mobi AR 72086 
1-C45RC081105AT 8D0 MH? RPTR wyduplexer CALL 30 GE Exll 35 wall Conv w/Mll PA from $50 
S-GE 900 MHz Digital Paging TX 450 CALL | 50-Syntor X T45VBI7000AK 35w & 9000 CALL MAIL TILL AUG 96: 
ft : 
0 oro a IO-Mastr i 100-375W 30-50 MH? Base Taone/DC trom $995] 20 Mostar Trunked from $100 
8 WI 
& omener eg in Wi et 2-Spectea 900 MHz rom $795 SHERWOOD, AR 
E 3O-Masis 125-30 MH? 1OOW wid o.oo. HOm§100 | G-MOT SpectralAG VHF VoterRec WOVP ncn. CALL 72120 
G S00-Mitrek 30-50 Mis GOW, ve HOM BTOO. | 4-MOT Laptop Epson HX20 Programmer lor MOSTAR 
OER SE 2 tH? 60-100 . te "380 1eMOT Sa core se nM 800 Mi suai € cm iMag | 
{OD-EXE 36-42 MHz 60-100" fom f evar! Switc! Iz 0 5 
NEW PARTS LINE 6-MICOR 100W 36-50 MHz trom $100 System w/D2007 DG Micor Controllers . CALL ORDERS & BIDS: 
OPEN SOON 50-MMocom 7C 30-36 MHz 60W $50 | 1-MOT Metro Page w/Codex 6740 Modex 1000... CALL 800-423-3858 
1,.000's OF PARTS 25-Mocom 7C 30-36 MHz 60" $50 | 10+Micor Test Set TLN 18664 ..... $150 
‘ 


Mobiles 150-175 MHz VHF 20-GE Voter up to 6 RQC oe oseass . trom $295 
AVAILABLE (ON-LINE) J 20-micor 1104-8 Cho occ tom $100. | 50-MOT T1379-T1383 Tone oF DG Remote rom $50 NEW 101) ¢ Es 


SeMilrek TIOW ACH oc cesceeeeee . trom $150) | S0-MOT T1600 DC or Tone Remotes ............... ltom $150 
COMING uy IS 20-Syntor X 110 WiDVP irom $250 | 15-MOT 11902-1904 Tone or DC... rom $50 FAX LINE NEW 
SUMMER 96 40-PAC-RT VHF si trom $150 Minimum Order $100, No COD's (501) 676-2475 


cx 
ts BARNETT ELECTRONICS “Sy, 
oo ee 4°" 8718 Wilhite Ln., N. Little Rock, AR 72120 %, 


< 800-423-3858 Fax: 501-835-8766 9%, 
Please DO NOT Cail 800 # for Parts, Portable or Pagers valli 


Circle (143) on Fast Fact Card 


LOW BAND SPECIALS 42-50 
GE: 110 Watt Rangers w/$550 


110 Watt Delta-$ w/$550 
MEMORIES a ele 


110 Watt Execs & Mastr I] 
FAD 250 Watt & 110 Watt Mastr II Bases 


MOTO: 110 Watt Maratrac A2/A3 
After 1 month 110 Watt Mitreks, Micors 


Don't let it PLUS MUCH MORE, CALL! 


happen. VersaTel| Orders: 800-456-5548 
Local: 307-265-9500 
vetoes | VersaTel 


FAX: 307-266-3010 


élS 
COMMUNICATIONS 


Division of &S Con. 
COMPLETE LTR 
5 CHANNEL 800mhz SYSTEMS 
UNIDEN REPEATERS WITH 


TRIDENT TNT LOGIC 


75 WATT POWER AMPS 
WITH POWER SUPPLIES 


the memory 
of your 
ad stays with 


ASSEMBLED IN RACK FRAMES 
COMPLETE DISPATCH SYSTEMS 


NEW WITH FULL WARRANTIES 
FOR LESS THAN 


your target 
audience. 


Mobile Raclio 
‘Technology 
CALL: 

800- 


771-3351 


OC. (4), ol! ai a iG A 


CALL FOR DETAILS 
THE POINTER GROUP 


800-640-6646 


See us at IWCE Booth #220 


Circle (144) on Fast Fact Card 
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Classified 


Equipment for sale 


BUYING ERICSSON-GE EQUIPMENT 


CALL OR FAX FOR QUOTE 
New slock PE/MPX/PMIl Parts ....... 
PC2025 YVHF PCS Part. winew batt. ...... 
W4kW GE. sta. Blower molor new ....... i 
Maste Il base sta wire NarneSs oo... sen 
GE Mobile repeater, VHF w/cable 
MPI UHF 4W tech. special - 
MPI! 8-unit multicharger, checked 
Rangr 450-479 less acc. 100 
Delta-S 136-155 less ace 40 W ......... 
Delta-S 450-470 fess acc. 100W ................ 
Oella-S 450-470 40W $-990 acc. ..., 
Oella-S 450-470 40W no ace. 2... 
Della-S 42-50 tess acc. 110W...., 
MVS Control panel #6 ch sean ...... 
MLS-! Control panel 8 ch scan .., 
MLS +1 Cont. panel 16 ch no scan - 
Speaker mc PCS 
Phoenix-SX VHF 16 ch scan no ace 
Phoenix Scan accessories i 
MASTR # C-560 multi ch head new 
MASTA I! Speakers 8 ohm new ..........- 
MASTR It Style speaker 4 ohm new 


MOTOROLA 
USED EQUIPMENT 


«LTR & MOTOROLA 
* Conventional & Trunking 
« Site Equpment « Paging Transmitters 
*EFJ * Kenwood ¢ Uniden 
Mobiles Portables 


BUY DIRECT AT 
WHOLESALE PRICES 


* QUALITY SERVICE 

* BEST PRICES 

* LARGEST INVENTORY 
*» FAST DELIVERY 


Hy- 


Internationa 


(USA) 


co PAGER CRYSTALS 
O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 

s Recrystalled 


48-HOUR 


MASTA Hl 150-874 110W from... 

MASTR I! 42-50 110W wiace 

PCS Rapid desk chrgr, NEW . 

$-990 128 ch. head wwarranty 

$-950 128 ch. head w/warranty z 
MPS‘MPR/MPX/MPHMPD Chargers ..... 

NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


Handheld Repe 


Convert any handheld or 
mobile radio into a simplex 
or duplex repeater system. 
Ideal for setting up short- 
term emergency service 
repeaters at remote locations “Phone 408-438-2788 
or disaster sites. SPECTRUM FAX: 408-438-6027 


Buy-Comm-Co, INC. 


29669 N. 45th St. + Cave Creek, AZ 85331 


See us at |IWCE Booth #2047 


SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 


(602) 585-3900 
FAX: (G02) 585-6900 
1-800-347-4121 


1438 CoxAve., Erlanger, KY 41018 
(Greater Cincinnati Area) 


USE COLOR 
TO MAKE YOUR AD 
STAND OUT 


"Precision Quaility Quartz Crystals — 
Made to your Specifications” 


Circle (145) on Fast Fact Card 


"UNIT PRICE 


$1 AS: 
oe 


Circle (146) on Fast Fact Card 


PROCOM VHF & UHF 
FM TRANSCEIVERS 


HANDHELD SYNTHESIZED PROGRAMMABLE 
5 WATTS - 20 CHANNELS ap 
PROVIDES INSTANT COMMUNICATIONS 

WITH KEY PERSONNEL INSIDE/OUTSIDE 

{deal for use on construction sites, in 


factories, for security control, and by 
recreational supervisors. 


FEATURES INCLUDE: 


Range 1 to 3 miles subject to 

environmental conditions 

Weather resistant with die-cast aluminum 
frame, high impact case with belt clip 

20 channel selector with channel digital readout. 
Scan/Prority channel indicator 

Built-in programmable CTCSS/DSC squelch 
with indicators. 

Battery/transmit and busy LED indicator. 
Channel scan/priority/lock indicators. 
Low/Med/High transmit power output 

TX Time Out Timer 

DTMF Pager Module (optional). 
Rechargeable nickel cadmium battery pack, 
AC. charger, flexible antenna with BNC 
connector, F.C.C_ license application inciuded. 
Factory programmed or programmed with 
optional kit. 


(800) 345-1354 
14811 MYFORD ROAD @ TUSTIN, CALIFORNIA 92680 
(714) 669-9890 @ FAX: (714) 669-1081 


PROCOM M520 VHF 
Extended Range 
PROCOM MU520 UHF 
High Penetration 


See us at IWCE Booth # 1442 
Circle (147) on Reply Card 
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Classified Equipment for sale 


Complete Pager Testing Equipment... 


The Ramsey Package Quickly and Easily Tests 
@ All Popular Pagers @ Alignment and Sensitivity 
@ All Speeds for Pocsag, Golay and FLEX™ Paging Formats 


Fast Troubleshooting and Verification of Re-Crystalling Jobs 
Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
fram set-up to alignments and sensitivity tests in just minutes! 


FLEX™ is a trademark of the Motorola Corporation 


PC =| PAGER PAKS (or FLEX™ . $5,595 


The Ramsey Pager Test Training School includes... “Sy, Includes... | ae 
«Two days of complete training for: Reference notebook with free i? COM-3 Communications Service Monitor 


s j j } with digital pager input aption 
v Re-crystalling and Alignments updates for ALL pager styles + PE-6400 FLEX™ Paging Encoder 
¥ Sensitivity tests » Complete list of sources for all ma : 
; ; © RTF-1 Radiation Test Fixture 
& SINAD measurements pager related services & equipment =, Missing Link Tast Set 
v LCD repairs *Local transportation to hotel, il» 
| : |, * Inferconnect cables 
v Password breaking airport, and factory | © Shipping and handling 
* Construction plans for a professional *Hotel accommodations and meals 
quality screen room provided for the evening of arrival PACKAGE OPTIONS 
*Complete documentation for all test through the end of class (up to |) » MYM-1 Milivoltmeter ($500) * SCRM-1 Screen Room Kit ($345) 
procedures covered three night's stay) |» SM-1 SINAD meter ($200) * CCR-1 Quik-Check™ Crystal Checkar ($135) 


= on | + AAS-1 Oscilloscope ($360) » DMM-1 Digital Multimeter ($25) 
Ramsey Pager Test Training School (with Equipment Purchase**) $1,195 « PP.t Preamp Probe ($135). » RepaidAlgnment Tool Sets (S95IEa 


Ramsey Pager Test Training School (no purchase necessary) $1,795 | + STE-3000 Shielded Test Enclosure ($1,800) 


* Qualifying equipment purchases of >$2900 within 3 mos. preceding or 1 mo. after training date. Select from one of four packages (starting at 


REIN rs Bring additional Paneer at half price | $4. 995) and save from | $300 to $800! 
Fie “an, ee an dose nerronanimesences NLT eerste LPNS 27 er OMNES Gre I, REE 


SEY ELECTRONICS, INC. oz CALL 1-800-446-2295 
793 Canning Parkway, Victor, NY 14564 Bd io: Fax 1-716-924-4555 


Circle (148) on Fast Fact Card 
* NEW LISTINGS * NEW LISTINGS * 
* ; . * ° 
60 Granger DTL coe aap ceeerrren Vy ~ i | | Equipment Wanted Business opportunity 
80 Rockwell (OTL Typa Programmabie Channel Modems, VGC $100 


4 bib heaps dherktobay ere fraldl $125 ea 

pee WANTED BUSINESS FOR SALE 
Used Service Monitors Motorola MSS Full Line Dealer- 

Call (800) 423-2565 Cellular Dealer 


50 Micors, 1/0Watt, VHF-Hi, Good Condition ..... 
‘30 Mitroks, 90-39 PL, 110V¥att, Good Condition 

or In CA. (805) 251-2244 + Business Owned Paging System 
Ask for Mike Winkler + Profitable Business 15 yrs. 


1 Micor, 330watt, 36-42. PL, Good Condition 
same location 


800° 6 Ghz Ecliptical Wavaguida In 200° Langthe ....... 
3 Racks of Lenkurt 79 Ft, 600 Channel wi 
2 GHz, Good Condition . 
6.8, and 10 Ar Mettomase Oishes, Some With 
2GH2 ad 6.GHz 2 MC 400 Tarm Cards «WW... 
¢ Small Town +Low Crime 
+ Good Schools 
+85 miles to Saltlake City, UT-site of 
Winter Olympics in 2002 
Total Buy Out- Serious Inquiries Only 


3 T1617 Conaalas 

30 NAT 500, UHF, 4-1 Channel, PL, 4 Watt, ve charg 

60 GTE Lonkurt 3612 Channel Modame ............. 

30 Motorola MC 400 MUN 6153 Channa! Modams .. 

30 MC 400 Tarm Cards ... — 

3 Micor Base Stabons. 10084 42-50, PL ‘Good Cond... ~ 

50 GE Ex Hl, 60", Mulli-Ch., Good for 6 Meters... 

40 GE Delta-SX_ 11044, 42-30, Ch cuts wiAce. Good Cond ain aa 
SOE Mate 1908, 42S Guard, 

6 Motorola Syntor * Trunkad, "Bree: Net, Dual agentes 


Equipment Wanted 
Motorola, Johnson, GE 

Control Station, NEW Condition... . ' $250. 90 EFJ, Uniden, Standard Owner 

mismo cn nur Buy-ConmrCo, 307-789-2058 


20 Micors 45¥/ Sys. 90 Scan. Mult-PL, UKF SHEEN S23 $75. ea 
20 Mocom 70s 42-50 PL 100W wiAce. eee $100. oa 


1-800-347-4121 
wiadnes enero) L_BAX (602) 585-6900 


Call Charles at CMC Enterprises, 910/769-2885 See us at |WCE Booth #2047 


First Class Has: 
SERVICE MONITORS & SYNTOR RADIOS 


WE BUY USED RADIOS epee ey ie L ue 


We have all powers and bands in Syntors and * MOTOROLA UHF: MITREK, “FE fl 
. oe ready to go and guaranteed SYNTOR (100W) and KH: a Ip Me ed 
WE BUY OLD SERVICE MICOR LOW BAND (100W) » axe advertising 


Tel: 800-761-4016 Fax: 212-304-1969 puzzle!! 


MONITORS 
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USEAMAP TOACCESS YOUR DATA 


Use Geography To Help Visualize, Correlate and Manage 
Wireless Radio Communication Sites! 


ComSiteManager provides you with a visual interface 
to access your multiple site communications data. 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


in 
‘ 
' 
' 
q 
i. 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware, and training. 


e = Attach Data To Any Map Object 


Zoom in from 
a world view 


@ — Site RF Interference Analysis down to a 
street map. 


® Comprehensive Site Database 


® = Cellular Markets, Coverage and Analysis 


e Map and Other Data Products Available “SITE RECORD ; 
Click ona 


COMSITE 2.5: ne 
MANAGER sete : 


BY DOUGLAS INTEGRATED SOFTWARE 


1350-£4 Mahan Drive, Ste 160. Call: 800-845-0408, 904-656-8673 


Tallahassee, Florida 32308 


205-987-1523 / 205-987-1709 FAX 


Circle (149) on Fast Fact Card 


WHICH PATH SHOULD 


Circle (150) on Fast Fact Card 


“fee, Fee Licensing 


CUSTOM RF SOFTWARE TOOLS 
Coverage Digital 
*Digital‘Analog ¢ Throughput 
Reliability eResponse time 
¢2D contours ef ast Calor Printer plots 
°3D terrain grid eMap Features 


YOU FOLLOW? 
MRT CLASSIFIEDS 
Will get you on the straight 
and NARROW! 


Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 


With more than 20 years experience in propagation 


modeling, EDX is the world leader in innovative PC 
x yst e mm coverage and link analysis software. We offer proven, 
noe affordable PCS system planning tools including: 

QO Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios. and most likely server 
studies (MSITE™) 

O Microwave link studies with interference prediction 

UTD Ray Tracing for Urban PCS from other links and PCS transmitters (TPATH™) 
ica Se OQ Selectable propagation models (TIREM, Okumura, 
FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

QO Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (541) 345-0019 Fax: (541) 345-8145 
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Computer software 


RFCAD™ Runs “What If” 
Scenarios in Minutes 
Instead of Hours. 


Run Comprehensive RF Propagation 
Studies in Windows”. 


RFCAD™ 1.3 propagation studies show 
attenuation: due to\land use/land cover, 
buildings and:obstructions, as well as other 
RF characteristics based on digital data files. 


* Multiple models available, Longley-Rice 
and Biby-C 

¢ 3 arc second and land use/land cover 
data available 

* Produce maps with multiple site analysis 


ions 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


Whether microwave, multi-site, or fleld strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 
how. Do “what if” studies and solution analysis in-house! 


Call for free brochure & demo disk. 
SorrWricut, LLC 

1010 So, Jouiet St, Sure 204 

Aurora, CO 80012-3150 USA 

Te.. (303) 344-5486 

TeceTAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax; (303) 344-2811 e-mail sales@softwright,com 


Circle (153) on F2ast Fact Card 


Run propagation studies in minutes, not 
hours. RFCAD™ 1.3 is fast, user-friendly 
and available by geographic area. 


For more details call 


1-800-441-0034 


C Communications 
>) Data Services 


Incorporated 


Leaders in wireless products 
and services since 1983 


Circle (152) on Fast Fact Card 


Cellular, PCS, SMR Billing 
& Customer Care Software 


0 Uses Low Cost Radios 
© Spectrum Analyzer 

© Tactical Display 

0 PLIDPL/DTMF Logging 
oO High Rate Sampling 

0 Conventional Scanning 
0 Windows 31 311 95 


Signal intelli 
1-408-926- 


Phone: + (800) 874-7749 
Fax : + (909) 944-3995 
E-Mail: sales@Arisinc.Com 


ACCESS RANNG AND INFORMANON SyStEMS. INC 


10681 Foothill Blvd * Cucamonga, CA 91730 * USA 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 
VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
30 Meter and 3 Second Terrain Data - CD-ROM and Floppy Disk 


Rocky Mountain Communications, Inc. 


2023 Montane Drive East @ Golden, Colorado 80401-8099 
Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
e-mail: microinfo@micropath.com @ GeoData BBS: 526-1023 
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ACCESS RATING AND INFORMATION SYSTEMS. INC 


10681 Foothill Blvd * Cucamonga, CA 91730 * USA 


nce 
630 


POS, Service Management, 
AR, PO & Inventory Software 


Phone: + (800) 874-7749 
Fax : + (909) 944-3995 
E-Mail: sales@Arisinc.Com 


Newv ! PC Radio Monitoring Software 


FEATURES & APPLICATIONS: 


0 Two-Way Service Shops 

0 Traffic & Loading Studies 

0 Coordination, Find Quiet Freqs 

0 Public Safety Command Post 

o Community Repeater Logging 

o TV News Desk & Vans 

o Emergency Response Teams 

© Surveillance & Countermeasures 


0 Hourly. °eak, & Total Statistics 
© DBase Stabstics Files 

o Erlang, Air Time, Call Count 
o Highest Performance 

0 Dual Radio Handoff 

o Run 10 Rados Concurrently 


0 Optonal GPS & Remote 
Download from BBS: 1-408-258-6462 or 


FREE DEMO nee: nt nine scantarcon 


MOTOROLA 


RADIO RENTALS 


MT1000, HT600, P200 
Intrinsically Safe 
All Types Headphones 


Mobiles & Portapacks 
Repeaters & Crossband 
Sets 

Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Classified 


Tamed We Rent Headsets... Naor meayete ooo 
7 And Radios, Too! Motorola Radius & 


Discovery 
“ Motorola rentals. 


* Dealers Welcome ( ; y 
Te Daily, Weekly = = A range of options to meet all | 
ss Morty Reni : be, of your communication needs. | 


* Motorola Radios | 


« RoceTRAC Headsets QLLIZLg ELECTRONICS Full line of intrinsically safe 


rentals = short/long term use. 
Classifieds 


@e@eeeeceesesoscesesess 
@eeeeeeseooeaoeceeene2eces 


Immediate turnaround. | 


: We al r 
MOTOROLA RADIO = MOTOROLA’ 2-WAY [eee renee 


RENTALS tem tae | on-site paging equipment. 
DEALERS WELCOME a 2 * Top Quality * Low Cost | Factory 
utual 


ATEL ¢ Boston, MA. Es ee ° Overnight Delivery Anywhere 
800-426-6852 | |\a MOSS System 


STUDY LAND MOBILE COMMUNICATIONS 800-822-MOSS 


AT HOME! FAX 813-254-4811 1-800-449-5266 | 


48 Lessons written exclusively for Mobile IW F Gai 


7,00 -: 
Call or write M r rstitute FAX (7133) 482-9099 
for fre nuaouvusTON+s NEW OHLEANS MOSCOW 
P.O. Box 8278 


Lumberton, TX 77637-0278 Circle (154) on Reply Card 
(409) 735-7838 


eccccccccseccceses Choose the right service provider. 

When it comes to service and maintenance of your 
IFR Systems instrument, it makes sense to choose a 
team with the knowledge and commitment to get the 
job done right the first time,without costly delays. 

eeceoeeecee That makes the IFR Systems Customer Service team 
the only logical choice for servicing your IFR product. 
After all, who knows your IFR instrument better than 
the people that designed and built it? 

Whether it’s specialized service, installing upgrades 
or routine maintenance, the IFR Customer Service team 
can meet your needs. We offer: 
® Factory/Custom Calibration @ Quick Turnaround 
@ Engineering Support @ Friendly Service Staff 
@ Maintenance Training @ Extended Warranty 
@ Software/Hardware Upgrades 
@® Customized Service Contracts 


IFR Systems, Inc. 10200 West York Street Wichita, Kansas 67215 y/ (44 
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SERVICE MONITOR REPAIR/CALIBRATION 


Specializing in Service Monitors since 1973 |, 


used IFR Faken! 


Phone (970) 962-9998 
FAX (970) 962-3991 


« COMMUNICATION 
INSTRUMENTS ~ 


171 4 SW 23rd Street, Loveland, CO 80537 


4195 


For your 
intrinsically 


safe rated radio 
EXPRESSTECH equipment... 


GE TWO-WAY 
SERVICE DEPOT | 


Make ExpressTech 
your service depot. 


IWL Communications, Inc. 
is your Authorized 


Repair of GE Two-Way 
Mobiles, Portables, 
& Site Equipment 


EDACS & GE-MARC 


CONVENTIONAL Repair Center for: 


Will Repair Hourly 
or on Contract 


1800-52-EDACS 


3512 Cavalier Dr. = Ft. Saye, IN 


Motorola, E. F. Johnson, 
Ericsson - G.E. 


_IWL 


COMAUMICATIONS, INC. 


FAX (713) 48: 
Ewogrt 


ese  @ 


Circle (156) on Reply Card 


Circle (157) on Reply Card 
@eeeoeoeeeeneeevceeeeeeeeeeeeeneeeseoeeeeseseenne 


« CALL 800-771-3351 FOR PLACEMENT IN ¢ 
* NEXT MONTH'S CLASSIFIED SECTION § 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service ON MicRopROCESSOR BASED 
Moaites, PorTaBLes AND ContRoL HEADS. SURFACE 
MOUNT REPAIR. Most rnerairs $60 plus pants. FREE 
ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood * Maxon 


585 Factory Shoals Rd. 
Austell, Ga. 30001 


770-948-9566 


1-800-449-5266 


MOTOROLA 


PORTABLE & PAGER REPAIR 


° PAGERS $ 10 + PARTS 
¢ PORTABLES $ 29 + PARTS 
* SYNTH. PORTABLES $ 49 + PARTS 


® QUICK TURN AROUND ® FREE RETURN SHIPPING 
TH: 1-800-567-5636 ler 8820 

64 Sw 26th 
ARCOM, INC. 


$25.00 FLAT RATE 
Plus Paris & Shisping 
On the following inecels 


REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 
== MULTICOM =—— - Fast TURNAROUND 
Bs. Chae + FACTORY TRAINED 
205-743-7356 800-880-7358 * VISA - MASTERCARD - COD 


UNIDEN TWO-WAY 
AUTHORIZED SERVICE CENTER 
IN & OUT OF WARRANTY REPAIR 
VHF, UHF, 800 MHZ, 2-WAY RADIO 

MICRO TECH INC. 
219-422-6144 


ate Q COMMUNICATIONS *{~ 
25 Hillside Drive, PO Box 209 


Brookline, NH 03033 
(603) 672-1596 


Professional Notionwide Service 
(via UPS and U.S- postal service} 


Repairs to your fand mobile and manne communication equipment 


performed by experienced personnel with FCC license using 
state-of-the art Hewlett-Packard aad Tektronix instrumentation, 
* We service; 
Matarolu, B,F, Johason, Ericsson/Gk. ICOM 
(call for other brands) Portables, Pagers, and Dash Mount units 
* Cost 
$50.00 per hour (2 hours max.) plus parts & shipping 
* Engineering 
Design and Prototype expertise available to solve your 
communications problems 


KEN WO O D® 


Beltronics,Inc. 
Dept MR. 19 Proctor bill Rae 
Hollis, N.H, 09049 

Mobiles $39 1-800-3-BELTRON 

Portables $59 | We replae GUESS by TEST 
plus Let our 27 years of 

Parts/Shipping 


Flat Rates 
Repairs andor 
Estimates 


We sell 
Parts - Acey 


FREE 
programming 
on new radios 


Daily UPS 
experience help you 


Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 


(847) 934-6426 Fax: (847) 934-7195 
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Two Way/Paging Test Instruments 
Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


=| Repair services 


CENTURION 


892 N. DELSEA DR. 
VINELAND, NJ 08360 


| Tower services 


Heard the news 
about guy 
anchor failures? 


Recent tower failures due to anchor 
corrosion prompted development of the 
AnchorGuard® system. 


* Prevents Corrosion 
* Easy to Monitor 
* Economical to Use 


ANCHORGUARD 


CORROSION CONTROL SYSTEM FOR TOWER ANCHORS 


(800) 653-3392 


SITE MANAGERS ONLY 
FIND TRANSMISSION LINES AND ANTENNAS ON 
YOUR TOWER & BUILDINGS WITH - ID-ER TAGS 
RUGGED LARGE RED NYLON ID-ER TAGS WITH WHITE 
INDENTIFICATION NUMBER ENGRAVED ON BOTH SIDES 
ID-ER TAGS ATTACH AT ANTENNA, LINE, ENTERING BUILD- 
ING, AND EQUIPMENT, 


ID-ER PACKAGE CONTAINS 4 EACH OF 12 SEQUENTIAL 
NUMBERS FROM 1 TO 12 (TOTAL 48 TAGS W/TIES) 
TAGS V2LX2 VEIN W-3'4 HOLE 1 TO 995 AVAILABLE 


MAIL CHECK OR MONEY ORDER FOR $85.00 TO: 
THOMAS MOYER, 80X 463, UWCHLAND, PA 19480 


Tower space 


REsco TOWER 
COM PAN Y 


Sites available 
GA and SC 


Call Miles McSweeney 
803-686-6686 


COMMUNICATIONS, INC. 
$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
ALL TWO-WAY & MINITOR II PAGERS 
$40.00 PER HOUR PLUS PARTS & SHIPPING/HANDLING 
AUTHORIZED KENWOOD SERVICE CENTER 
FAST TURNAROUND - FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - C.O.D. 


(609) 794-8000 
FAX: (609) 794-8989 


ATMCO 
"Tower Management for the 
Wireless Industry" 


Several years of land mobile wireless 
and broadcast management services. 
Maximize your tower leasing poten- 
tial-means maximized profits. Staff 
includes: Tower Site Managers, In- 
house Professional Engineers, CAD 
detailing department, custom fabri- 
cation and installation. Full site plan- 
ning - from initial consultation, en- 
gineering, fabrication to erection. 
CALL TODAY! 


Don Amacker - voicemail/pager 
800-701-8108, 817-335-8666 
fax:(817) 335-2171, 
EMAIL damack @airmail.net 


Tower space 


A AT, Communications 
Corporation 
Did You Say... 
"No Site Acquisition Cost?" 
AAT understands |" ES 
your needs of net- 
work implementa- 
tion, and we are 
dedicaied to mak- 
ing the site acquisi- 
tions and manage- 
ment process 
easier. Choose 
from our valuable 
portfolio of over 
1,500 sites on the East Coast, and if you're still 
not satisfied, AAT will build a site for you and 
lease it back. 


AAT Will Put You Above the Competition and 
"Above Average Terrain" 
*PCS COMPATIBLE ROOFTOP SITES 
*RECEIVE ONLY SITES 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: T.E. Smith 

800-551-SITE © Fax: 908-417-4825 


Repair and Calibration 
of Communication 
Service Monitors 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 
Telephone: 770-451-3264 
Fax: 770-458-8785 


See us at IWCE Booth # 1130 


PAGING TESTER 
KNS/CUSHMAN 


PAGING TEST BENCH 
IN ONE BOX 


1 GHZ SIGNAL GENERATOR 
1 GHZ COUNTER 
AC VOLTMETER 
ENCODER 


KNS Electronics, Inc. 
1609 Regatta Lane, Unit A 
San Jose, CA 95112 
Telephone: 408-432-8100 
Fax: 408-432-8359 


See us at IWCE Booth # 1130 
Circle (158) on Reply Card 


Tower space 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


TOWER TECHNOLOGY CORPORATION 


We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System for 
UHF & 800 MHz using 31/8" hard line. Four window 
tower top amp. If you need antenna space in: 
Jacksonville » Tampa Bay * Sarasota/Venice 
Lakeland + Disneyworld/Kissimmee/St. Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 
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Classified 


Tower space 


Building Blocks for 
One Terrific Site System 


= CASTLE 
= TOWER 
=} CORPORATION 


Texas ie | Miami 


' | Phoenix 
Oklahoma be | San Diego 


_, Houston 
Colorado i Row a 
Nevada be i ' San Antonlo 


New Mexico 
Arizona 


Mississippi 


tates imation oO: 


ftops covers major cities and widespread 
sographic areas throughout the country. 


Castle/Spectrum is adding new sites daily. Recent acquisitions include 
22 towers in Mississippi and the tallest buildings in Phoenix and Miami. 


Call us for complete site information. 


Spectrum Site Management Corp. 


800/966-8885 
Fax: 713/984-0066 


Castle Tower Corporation 
800/599-7238 
Fax: 915/690-5819 


Circle (159) on Fast Fact Card 


MicroNet? wx-: 


mum Site Management o_—« 


Over 100 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, New 
York, Pennsylvania and Texas 


Site Development and 
Acquisition 


MicroNet 


Site Management 
2370 York Road, Bldg. B 
Jamison, PA 18929 


(215) 491-7400 
fax (215) 491-0260 


Contact Dave Sesso 
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150 good reasons to 
call us for antenna 
sites in California! 


70 sites available now 
+ 80 sites pending 
150 California Sites 


+ Low & high elevation sites 
+ Expert site acquisition & 


development 


Diablo Communications, Inc. 
Your Single Source for Sites 


Northern California - Pt. Richmond 
(510)236-3700 Fax ($10)236-1741 
Southern California - Burbank 
(818)842-5000 Fax (818)842-5335 


MESQUITE, TEXAS (east Dallas) 
Lat. 32-45-46 Lng. 96-38-04 
515'AGL -1049' AMSL-Landmark 
Type Il Self-Support Tower 


Tallest eastern Dallas Co. transmitting 
site. SKYPOD® tower mounted 
equipment enclosure @ 300 and 400 
foot levels. Climate Control, emer- 
gency power, halo grounding, fire pro- 
tection, telephone. multi-eleyator ac- 
cess and equipment lift. Ground based 
building offers all features of 
SKYPOD®, 24 hour site security. 
Leasing Information: ATMCO 
Tower Management, Don Amacker 
voicemail/pager 800-701-8108, 
(817) 335-8666 fax: (817) 335-2171, 
EMAIL damack @airmail net 
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Designers 
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oa 


nnleee 
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Peancsn00ctOeNyh 
sae ali 
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PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the 1-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


— —— 
New Orleans to Chicago 


We Got You Covered 
No-Body has more affordable} 


Tower Space. 
800-249-1250 


TEL: (708) 823-7713 
CHICAGO TOWER 
LEASING CORP. 


COMMUNICATIONS 
TOWER & ANTENNA 
areniES SITES FOR THE 
METROPOLITAN CHICAGO 
AREA PO Box 31160 
CHICAGO, tL 60631 


NEED TENANTS?? 


Aclvertise sel sites in the 


; 


Choice California ei 
f\ 


Antenna Sites 


¢ Stand-by Power / Air Cond. 


dyerlising antenna sites for lease 


REEB SITES? 


The NCSD contains thousands of prime 
antenna sites, al] with space for lease 
Just $25 per year. For information call: 
Tel: (908) 462-5964 Fux: (908) 408-4633 


Chicago Tower 


Atop Sears Tower 
World's Tallest Building 


( 


* Continuous Monitoring y, 
* High-Security Access System 


TOWER SITES NATIONWIDE SWE [MUCEOMENS 


SKY KING COMMUNICATIONS, 
INC., owns, manages, or is an autho- 
rized agent for antenna sites across the 
United States, including the U.S. 


800-722-1496 
Call Rich or Jack Reichler at 
Virgin Islands, 


USE MRT CLASSIFIEDS 
ace (800) 400-SITE 
Contact: George Finn @ 203-869-4324 


THE MOST PROFITABLE THREE 
DAYS YOU'LL SPEND 
FOR YOUR COMPANY. 


TO*EXPERT SPEAKERS 


F Meridian 
Communications i- 
Great sites, great service, since 1956 \ 


1000+ NEW IDEAS 


WirelessWorld ‘96 Conference & Exhibition 


October 30 - November 1 
Orange County Convention Center 
Orlando, Florida 


FOR ATTENDANCE INFORMATION: 


Call Susan Link, Intertec Presentations at 913-967-1969 to be added to our mailing list. 


FOR EXHIBITING INFORMATION: 
Call Ms. Billi Famiglietti, E.J. Krause & Associates at 301-986-7800. 


SPONSORED BY 


Cellular WIRELESS = “Sthndioey SMOBILE Telephony 


Wireless World is organized by Intertec Presentations division of Intertec Publishing, and E.J. Krause & Associates. 


Circle (159) on Fast Fact Card 
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Company 


Air Comm 

AF Comm Supply 
Alexander Batteries 
Allen Telecom Group ... 
Andrew Corporation 


APCO National Conference 
APE South 

Applied Power Corp. . 
Astron Corporation.... 
Avcom of Virginia 
Avtec,,|nc. 


Bendix/King, Mobile Comms Div.36,37 
Bird Electronic Corp 43 
Cadex Electronics Inc... 14 
Canadian Wireless Telecomms... 
Cartwright Communications 

Castle Tower Corporation... 
CELWAVE 

Centurion International Inc. ... 

CEO Tronics 

Christie Electric Corp... 

David Clark Co,,Inc. ..... 
Comm/Scope, INC. w..ccececseseecereeees 63 
Communicasia ‘96 

Communication Instruments 
Communications Data Services ... 130 
Communications Service Co. ....., 120 
Communications Specialists 

Connect Systems, Inc. .......... 

Control Signal Corp 

CPI Communications Inc .... 

Cromack Industries Inc. ...... 
Crystronics, Inc. ........00. we 
CF PRO GU CIS AG ccs scensssarsoncnre sevens 98 
Deregulation Summit & Conference 102 
Direct Power & Water Corp. ......... 105 
D &L Communications Inc. ... 125,132 
Doppler Systems, ING. ........::020 109 
Douglas Integrated Software ....... 
DuraComm Corp, veces 

DX Radio Systems 


Eagle Telecom Intl. .. 

EDX Engineering 

El Paso Communication Systems 100 

ELS Communications 

EMR Corp 

E Trunk Systems, Inc. . 

Fanon Courier 

Fourth Dimension Industry .... 

Gamber Johnson 

GLENAYRE 

GRE America 

Harger Lightning Protection 

Hark Electronic Systems Inc 

Richard Hirschmann of AM 

Huber & Suhner, Inc. ... 

Hustler Ines iiasciaciniaiys 

Hutton Communications . 

Hy-Q International 

ICOM America 

IFR Systems, Inc... 27,131 

International Wireless Communications 
-- 111-114 

Irish Power Systems... 

IWL Comms Inc. .......... 

JBRO Batteries Inc. . 

J.E.I. 

JFW Industries Inc. .. 

Kantronics 


King Communications USA Inc. ..... 79 
KNS Electronics Inc... eee 133 
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Fast Fact 
Number 


Advertiser 
Hotline 


602-275-4505 
800-255-6222 
800-526-ALEX 
... 800-676-5342 
.. 708-349-3300 
800-323-3757 
800-949-2726 

.. 800-543-9191 
.- 360-438-2110 
we 714-458-7277 
... 804-794-2500 
.. 803-892-2181 
800-423-3858 
800-648-0947 
216-248-1200 

.. 604-451-7900 
613-233-4888 
800-543-8614 
713-789-7651 

... 800-321-4700 
... 800-228-4563 
.-- 214-416-9500 
... 310-715-1402 
.. 508-751-5800 
704-323-4944 


970-962-9998 
800-441-0034 
800-875-5109 

... 800-854-0547 
... 800-545-1349 
... 303-989-8000 
w. 214-437-5320 
... 800-603-5140 
... 305-566-6949 
.. 513-595-5900 
.. 913-967-1865 
505-889-3585 

. 800-336-6825 
602-488-9755 
800-845-0408 

.. 816-746-8300 
... 213-257-0800 
.» 520-204-2597 
... 713-280-0488 
.. 641-345-0019 
916-533-5119 

.. 918-664-0980 
602-581-2875 
914-245-1128 
800-345-1354 

..., 800-378-0348 
wee 115-344-3482 
.... 770-623-4900 
we 416-591-1400 
... 847-548-8700 
.., 803-875-4480 
..-. 201-835-5002 
w+. 802-878-0555 
.. 800-949-9490 
800-442-3811 

.. 606-283-5000 
206-454-8155 

.. 316-522-4981 


800-601-3858 
707-459-6701 

. 713-482-0289 
800-323-3779 

.. 916-677-3210 
317-887-1340 

... 913-832-6268 
.. 310-639-4200 
.. 407-291-9009 
408-432-8100 


Company 


Landmark Tower 

Larsen Electronics 

Loral Microwave-Narda East .... 
Marketronics Corp 

Maxon America Inc, ........... 
McManus Communications .. 
Mechem Electronics 

Meridian Communications . 

Micro Care Corporation 

Microflect 

Midland International LMR 
Modular Communication 

Systems 

Motorola Advanced Messaging 
Motorola Americas Parts Div. ........ 52 
Motorola Test Equipment 
Multiplier Industries Corp ... me 
MX-COM AG sccosiaascesarccsneanroaione 
Natcom Ine. wc 

Norcomm Corp 

Northpoint Comms Products 


Nutel Electronics Corp. 
OptaPhone Systems ... 
Orbacom Systems Inc. .. 


Pantech America 

Pipo Communications .... 

Pat, UG anpevennvannesienennoan 

Polaris Industries . 

Polyphaser Corp 

Primus Electronics Corp 

RAM Communications 
Consultants, ING. ....c ee 

Ramsey Electronics, Inc. 

RCW Distributing 

RELM Communications 

RON ING: sasszavvsmeanyeresnnsxets 93,97,101 

RMS Communications Group 

Roamer One 


Sentry Manuf Co. ........00.... 
Serviceware Corporation ... 

Sharp Communication 

Shure Brothers Inc. ........... 

Sinclair Technologies Inc. . 
SoftWright 

Solar Electric Specialties 

Sonic Communications Inc, . 

Spectrum Communications Corp . 4 tS 
Standard Communications 5 
Sti-Co Industries 

Survey Technology 

Tait Electronics USA Inc. ...Bellyband 
TCS Consultants ING. wo. 1 
Telepointince. .... 


Transcrypt International, Ltd. .......... 3 
Trident Micro Systems ‘ 
Trilogy Communications Inc. ... 

TX RX Systems Inc. ww 
Uniden Corp of AM-MSG Inc... 
Utrunking Repeaters LLC NV... 
Valmont Industries, Inc. ........ 

Vega, A Mark IV Company .. 
Vertex/Yaesu USA 

Vocom Products Company LLC 
Wacom Products Inc. eee 40 


Fast Fact 
Number 


Advertiser 
Hotline 


817-335-8666 

w+, 800-426-1656 
ve 516-231-1700 
.«. 800-845-1230 
816-891-6320 
501-763-6250 
703-891-0569 
818-222-5655 

.. 800-638-0125 
503-363-9267 


.. 800-505-TEST 
800-642-2424 
800-638-5577 
800-844-8287 
916-477-8400 
919-403-8598 
206-661-1197 
516-234-2769 
707-923-4000 
609-829-4455 
708-428-7171 
816-891-0700 
916-644-5444 
219-936-4221 
800-752-3571 
800-325-7170 
800-435-1636 


908-636-6970 
800-446-2295 
800-726-9015 
800-821-2900 
85,90,97. B00-USA-1USA 
800-627-2022 
800-306-ROAM 
303-526-5454 
604-525-3836 
800-252-6780 
613-521-7391 
800-548-2484 
800-25S-HURE 
800-263-3275 
303-344-5486 
800-344-2003 
800-688-1944 
610-631-1710 
310-532-5300 
716-662-2680 
503-591-5986 
713-984-8684 
409-588-3200 
310-652-3666 

., 800-472-7373 
800-276-8799 
800-798-7881 
601-932-4461 
716-549-4700 
817-858-3300 

. 619-586-6280 
402-359-2201 
818-442-0782 
310-404-2700 
800-USA-MADE 
817-848-4435 
310-268-2464 
133,140, 901-286-6275 
913-967-1969 
800-221-0732 


105,111. 206-820-6363 


AWicrofiect 


ia 


\ Demodulator j 


ELECOMMUNICATION 
NN MB smission HANDBOOK 


SECOND EDIT 
WILEVANTERSCIENCS 


Circle (2) on Fast Fact Card 


A\iicrofiect Communication Custom Field Passive 


Towers Structures Services Repeaters Components 


_TP-3200 ___ $279.95 
Full-Peatired Shared Repeater’Tone Panel 
with ALL 157 CTESS/DES codes.. In 
Desktop or Rack Mount version: 


TE-64 $79.95 


Self-contained Encoder; Rotary Dial Selection. 
Great for the Benchtop: 5:25" x:3.37 x 1.7" 


cSI-100 : $749.95 
Video’ Modem Sends and receives broadcast: 
quality,-singlé-frame, color video over: ANY: 
narrow-band communications channel, 


oR 
ome Bare Ne 
| rao oor 
goers Chip 
a ot », 
—_ Bence 
. irc ba ALL 
> ts 
CC-1/CR-1 $49.95 each 


Surface Mount Component Kits for repairing 
SMT-circuits..CC-1 for capacitors/CR-1 for 
Tesistors: 


| 1D-8 = — $89.95 | 
‘Alltomatic Morse Station Identifier, Meets all’ 
FCG ID Requirements. Fully-field program- 
mable;with included keypad. £85" 1:12! x.35" 


PE-1000 $224.95 


Desktop Paging Encoder, Two-tone sequential, 
other.formats available. 7.5% x-7.8"x 2,7" 


PE-2P $54,95 $D-1000 $59.95 DTD-1 $59.95 PE-4/PE-15 $99.95 : 
Two-tone Sequential’Encoder. Two-tone Sequential Decoder. Single Function DIME Decoder. Multiple Call POCSAG (RPGC-1) 
Sub-assembly mounts inside radio Prosraminable unit provides Provides switch outputs via Paging Encoders. Where-direct 


or other enclosure. Multiple call 
capability. 1.25"x 2.0" x .4" 


switched outputs from two-tone 
paging calls. 1.25" 2.0" x..4" 


DCS-23 $59,95 
Digital Coded Squelch 
Encoder-Decoder. Pro- 


grammable to all codes. 
1.36" x 1.18" .25" 


TS-32P 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1:25"x 2.0" x .4" 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x25" 


DTMF. 1.25" x 2.0" x .4" 


$S-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1,0" x .16" 


control of local area paging is 


desired, 1.78” x 1,03" x 35" 


$27.95 


$S-32PA $28.95 
Programmable CTCSS 
Encoder. Custom tones or 
audible tones also avail- 


able. .9"x1.3"x 4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


COMMUNICATIONS SPECIALISTS, INC. 


MM 426 WEST TAFT. AVENUE © ORANGE, CA 92665-4296 
(714) 998-3021 » FAX (714) 974-3420 
Entire U.S.A, (800) 854-0547 « FAX (800) 850-0547 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


az, 


8 


‘Outside USA or Canada: Jescom International, | Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 


Circle (3) on Fast Fact Card 


